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A new generation of nationally representative household income and
expenditure surveys has helped to provide a better understanding of living slandardsin
Africa’ While these surveys have been very ussful in our andlysis of the level and
characteristics of poverty on the continent, dmogt al are both recent, done within the past
10 years, and one-time cross-sections. Thus, while we have learned a grest ded about
poverty at aparticular point in timein many countries, the view remains asnapshot. In
the vast mgority of African countries, we remain unable to make intertempora
comparisons of poverty. Given the scarcity of comparable expenditure surveys a more
than one point time, this study explores an aternative source of household survey data,
the Demographic and Hedth Surveys (DHS), to inform the question of how living
dandards are evolving in Africa

The DHS have been collected in alarge number of African countries, and in many
cases, a more than one point intime®  The surveys were not designed for econometric
(or even economic) andysis. Instead, the purpose of the surveys wasto assist
governments and private agenciesin developing countries to better understand population
and materna and child hedlth. Consequently, there is no data on income or expenditures,
the andard money metric measures of well-being. Despite this important drawback, the
DHS do contain information on many varigbles that one might commonly use as
dterndives to amoney metric utility approach, including children’s nutritiona status,
infant and child mortdity, women' s education, and some household assets. And the DHS
have two distinct advantages. they are available a two or more pointsin time for alarge
number of countriesin Africa, nine to be precise, and key survey insruments are
gtandardized for al countries. Therefore, we can confidently compare living standards,
across time periods, within a given country, and also across countries for many of our
poverty measures.’

In the absence of income or expenditure measures, we work with 7 variables that
may be treated as wdfare, or poverty indicators. children’s height-for-age, weight-for-
height and weight-for-age zscores (HAZ, WHZ, and WAZ respectively); infant and
childhood mortdity rates for children born to mothers aged 15- 35; the education level of
mothers aged 15 to 49; and awelfare index constructed from the households asset
information. The latter isthe outcome of afactor analyss of various assets that the
survey asks about household characterigtics (water source, toilet facilities, and
congtruction materials) and durables (ownership of radio, television, refrigerator, bicycle,
motorcycle and/or car) as well as education of the household head. We assume that there
isacommon factor, "welfare," behind the ownership of these assets, and alow the factor

! Prominent among these surveysis the so-called Living Standards Measurement Surveys (LSMS), which
have been implemented and/or funded by the World Bank. However, there are other household budget
surveys conducted by governments and research institutions that share many of the characteristics and offer
many of the same possibilities for analysis asthe living standards surveys.

2 The DHSisa13-year project funded primarily by USAID, and is administered by Macro I nternational

Inc.

3 Thereis growing evidence that even small changesin household survey design (e.g., recall period for
consumption, measurement technique for measuring children) will have important affects on results. See
Scott and Amenuvegbe 1990.



andlysis to define that factor as aweighted sum of the individua assets* One of the
advantages of these measuresisthat in each of the above inter-tempord and intra-
regiona comparisons, including our weslth index, we need not rely on whet are often
tenuous and suspect price deflators that are used to compare money metric measures of
welfare.

There are many directions that one could go with thisanalysis. In this paper, we
explore some quite completely, and give examples of others that we hope to pursuein the
future. Our first step isto compare "poverty” as measured by each indicator over time>
We do this by initialy comparing percentages of malnourished children, school
attainment of women, and the number of families whose wdfare fals beow acertain
level in the asset index didtribution. We aso compare the distributions of our nutritiona
gatusindicators and asset welfare measure a the two (or more) points in time when the
DHS data were collected, using standard tests for welfare dominance (Ravalion, 1991,
Ravallion, 1994; Davidson and Duclos, 1998). That is, we try to identify digtributions
that will show less poverty regardiess of the poverty line or poverty measure used. Inthe
case of mortality, we condtruct a 12 to 15 year time series on mortaity rates for infants
and children 1 to 3 years of age, and examine these trends.

Our next gpproach is to decompose poverty measures both regiondly (asin
Ravallion and Huppi, 1991). Thisdlows usto see whether overdl changesin poverty
are due to changes in one or more particular regions, or movements between regions with
different poverty levels.

The preceding anayses are purely descriptive. In order to understand the
determinants of our nutrition and mortaity measures, we estimate reduced form models
using characterigtics of the person and household as exogenous regressors. We examine
the parameters from comparable models across countries and time to seeif there are any
generdizable results about the determinants of the nutritiona status of children, and their
probakility of survival.

The following section provides a detalled discusson of the methods we employ,
after which we present our findings. We caution thet thisisthe firgt, in a series of
research papers that we are preparing that exploit the DHS to inform the question of how
living standards have changed in Africa over the past decade. Therefore, the last section
of the paper both summarizes what we have learned so far and sets out the directions we
are pursuing as our research continues.

* Thisis similar to the principle components analysis of Filmer and Pritchett (1998)

® In general, when we say "poverty" in this paper, we mean poverty as measured by one of the indicators
that we have mentioned. For those uncomfortable with the notion that poverty is measured in terms other
than money metrics of utility, please substitute the terminology that you are most comfortable with.



METHODS

In this section we describe the nutrition, mortdity and asset welfare indicators and
discuss the methods used to compare them over time.

Nutrition Indicators

The indicators of nutritiond status availadle in the DHS are anthropometric
measures of weight and height for dl children present in the household from the
individud survey indrument” under the age of three. From these measures, dong with
reported ages of children (the qudity of which is generdly good in the DHS), normaized
messures of weight-for-height, height-for-age, and weight-for-age can be constructed as
follows

z-score= A~ tedan
X

where X isagiven measurement such as height or weight for child i, X ggia, iSthe

median of that measurement for a hedthy and well-nourished child from a reference
population of the same age or height and of the same gender, and s , isthe standard

deviation from the mean of the reference population. Note that the z-score for the
reference population has a standard normd digtribution in the limit. Thus, achild is
typicaly sad to be manourished (in agiven space) if hisor her zscoreis two standard
deviations below the mean of the reference population (zero).

As recommended by the World Hedlth Organization (WHO, 1993), the standard
reference population used here isthat of the United States Nationd Center for Hedlth
Statistics. Studies such as Martorell and Habicht (1986) which found that less than 10
percent of worldwide variance in height is due to differencesin genetics or race among
children of the same sex under the age of ten, help to establish the gppropriateness of
using such areference population.

The height-for-age z-score (HAZ) isanindicator of a child's long-term nutritiond
gatus. Children who are “ stunted” are those whose past chronic nutritiona deprivations
leave them shorter than expected for their age and gender cohortsin the reference
population. The weght-for-height zscore (WHZ), on the other hand, reflects short-term
nutritiond status. Current nutritiona stress manifestsitsdf in acute “wadting” of children
independent of chronic manutrition. The third measure, the weight-for-age z-score
(WAZ), captures a combination of “stunting” and “wasting.” While we report levels and
changes observed in thisindicator, its usefulnessis limited rdative to the first two
measures.

® Theindividual survey instrument consists of interviews of women of childbearing age (15-49) in which a
series of questionsis asked related to childbirth, breastfeeding, child health, marriage and fertility
preferences, and includes anthropometric measurements of children.



Infant and Under-Age-Three Mortality

Infant and under-age-three mortality rates are constructed from the section of the
individua survey ingrument thet includes birth histories of each of the women
interviewed. This provides information on dl live births, the ages of living children, and
the dates of desths of children who did not survive to the dete of interview. Infant
mortality (1qo) for agiven cohort of children is defined as the smple probability of a
child dying before higher firgt birthday. Under-age-three mortdity rate (3qo) isthe
probability of dying before the child' sthird birthday. We use thisinstead of the
traditionaly defined childhood mortdlity rate (s0o) to alow for comparisons with
nutrition indicators that are based on samples of children under the age of three. The
retrogpective nature of the birth histories gives rise to a censoring problem in the
esimation of mortdity rates. Since the birth histories are recorded for women of child-
bearing age (15-49) at the time of the interview, observations on births 10 years prior to
the interview do not account for children born to the cohort of women age 40-49 at that
time. Theinfant and childhood mortality regressions presented later show Satidticaly
ggnificant parameters across-the-board on the age and age squared of the mother. Thus,
uncorrected estimates of infant or under- age-three mortality become more biased as one
goes back in time from the date of the survey, and are not comparable across surveys for
agiven time period. To avoid the censoring problem, we truncated the sample of
children to only those born to mothers of age 15-35, or roughly 90 percent of dl children
reported to have been born in each of the samples, and we extend our mortality estimates
back only 10 years from the date of the survey.

Asset Index

To congruct an index of the household assets recorded in the DHS survey
requires sdlecting a set of weightsfor each asset. That is, we want an index of the form

A =08, +..+0ak

where A, isthe asset index, the g¢'s are the individual assets recorded in the survey, and
the g's are the weights, which we must estimate. Because neither the quantity nor the
qudity of dl assetsis collected, nor are prices available in the data, the naturd wefarist
choice of pricesasweightsisnot possible. Rather than imposing arbitrary weights, we
let the data determine them directly. Hammer (1998) and Filmer and Pritchett (1998) use
asmilar method that employs principal component analysis to congtruct an asset index.
The weaghtsfor their indices are amply the standardized first principal component of the
variance-covariance matrix of the observed household assets. We use factor andyss
ingtead of principa component analyss because the latter forces dl of the componentsto
accuratdy and completely explain the corrdation structure between the assets. Factor
andysis, on the other hand, accounts for the covariance of the assets in terms of amuch
smaller number of hypothetical common variates, or factors (Lawley and Maxwell,
1971). Inaddition, it allows for asset-gpecific influences to explain the variances. In
other words, dl of the common factors are not forced to explain the entire covariance
matriX. Inour case, we assume that the one common factor that explainsthe variancein
the ownership of the set of assatsis ameasure of purchasing power, or “welfare.”



Findly, tr;e assumptions necessary to identify the modd using factor analysis are stated
expliatly.

Unlike with principa component analys's, we must impose sructure from the
outset. The structural model includes only one factor:

a; = b, G +uy for i=1,...,N (households) (1)
k= 1,...,K (household assets).

The ownership of each observed asset (k) for each household (i), represented by the
variable a;, , isalinear function of an unobserved common factor for each household , ¢,

which we label “household welfare”® Note that the relationship between the asset and
the unobserved common factor, b, , aswell as the noise component (* unique eement”),

U, , are aso unobserved and must be estimated.’
To identify the modd, we make the following assumptions:
(Al): Householdsare digtributed iid

(A2): E(ylc) = Koxl

(A3): V(u) = Diag{s?,....s2},

Structure can now be imposed on the variance-covariance of the observed assets. To see
what these restrictions are, first rewrite the set of k equations (1) in vector form,

a; = bg +u;, (1a)

where b = (by,...,by ). Assumption (A3) implies that once the common factor accounts

for aportion of the variance in the ownership of assets, the remainder of the variance, the
disturbance terms (“unique ements’), should be uncorrelated across assets. Note that
these errors are not constrained to be identicaly distributed. This gives usthe variance-
covariance matrix of the unique disturbances

E(uu% = Diag{s?,..,.s2} =Y .

" Nonetheless, the two methods create indexes that rank households similarly. The Spearman rank
correlation between the principal components and factor analysis asset indexes is about 0.98 for each of our
samples.

8 Lawley and Maxwell (1971) argue that, given the theoretical and practical difficulties, it isnot clear that a
non-linear model is necessary or useful.

® The disturbances are unique in that for the true model once the common factor is accounted for, the
remainder of the variance in the ownership of each asset is determined independently of the other assets.



Without loss of generdity, we assume that the mean of the common factor (wedth) is
zero, thus the variance of the common factor is

E(cqY=s2.

Orthogonality of the common factor and the disturbance (A2) permits usto write the
variance of the assets as

E(aa 9 = El(be +u)(be +y)d,
which givesus
W=bb'sZ+Y . 2

Note that identification requires the normalization of one of the parameters, and
typically it is the variance of the unobserved factor (s 2 © 1). Although this
normalization makesit difficult to interpret the coefficients on the common factor (b),

we shal do so anyway since dl datistical packages that provide factor analyss
procedures do not have options for other normalizations and since interpretation of these
parametersis not crucia to the analysis *°

If we assume multivariate normaity of ¢, and u;, we can estimate b and Y

using maximum likelihood techniques (Lawley and Maxwell, 1971). Oncethese
parameters have been estimated, the common factor (asset index) can be estimated for
each household, by defining the asset index as the projection of unobserved household
weslth (¢; ) on the observed household assets:

E"(Gla) = 0,8, +.. +ggay , where )
g=v(a) cov(a,G)

Given the normdization, s g 0 1, it isreasonably straightforward to show that

cov(a,¢) = b,andthus g = W lb. Finaly, the estimate of the asset index for
household i is defined as:

A =0 +.+Ggay , where (39)
§=W'Dbs2.

The assats included in the index can be placed into two categories: household
durables and household characteristics. The household durables consist of ownership of

10 A more reasonable normalization would be bl © 1, which allows usto interpret the importance of all
other assets as being relative to the first asset.



aradio, TV, refrigerator, bicycle, and motorized transportation (amotorcycle or a car).
The household characteristics include source of drinking water (piped or surface water
relative to well water), toilet facilities (flush or no facilities rdlative to pit or latrine
fadilities), and floor materid (low qudity rdaive to higher qudity). We dso include the
years of education of the household head to account for household' s stock of human
capitd. ™ Since we want to compare the assets over the two surveys, the data sets are
pooled and the factor analys's scoring coefficients (asset weights) are estimated for the
pooled sample. They are then gpplied to the separate samples to estimate the wedth
indexes for each of the households.

Sochastic Tests of Welfare Dominance

We employ standard tests of welfare dominance to compare distributions of our
nutritional status indicators and asset index over time. Theideaisto make ordina
judgments on how poverty changes for awide class of poverty measures over arange of
poverty lines. We start by discussing the concept of welfare dominance, and then explain
how to estimate the orderings and to perform datistical inference on them. The
discussion follows Ravalion (1994) and Davidson and Duclos (1998) closdly.

Congder two digributions of wedfare indicators with cumulative digtribution
functions, F, and F, , with support in the nonnegative red numbers*? Let

DA(X) = F,(x) = QdF.(y).

If D (x) £(<) Di(x) fordl x1 A, (i.e F, isevaywheretotheright of F;), then
digribution A issaid to (dtrictly) first order dominate digtribution B. In terms of welfare
economics, the interpretation is that up to the poverty line x, A is abetter digtribution than
B for any wdfare function that is both increasing in the welfare variable (e.g.

expenditures or height-for-age) and anonymous, in the sense that we do not care that one
particular person's welfare fdls, aslong as another's rises by more than enough to
compensate. If we can say thisfor abroad range of poverty lines, then we have a quite
generd concluson that A is preferable to B.

Since D; (x) isdso the poverty headcount ratio (P, ) where the x isthe poverty

line, it follows thet first order dominance implies that poverty asmeasured by P, islower

for digtribution A than for digtribution B regardless of the poverty line chosen.
Dominance results can aso be considered up to a maximum adlowable poverty line if we
aren't concerned with relaive changes in the upper ends of the distribution.

M Since the 1986 Senegal survey includes only categories of education for the household head, not years,
an indicator variable for some education of the household head was substituted for years of education. The
same indicator variableis used for Madagascar because of inconsistenciesin the years of education variable
for the 1992 survey.

12 Both the anthropometric z-scores and the asset index have negative values. But this does not cause a
problem because the distributions of these welfare indicators can be shifted upward so that the support is
entirely positive without affecting the outcome of the tests.



If the two distributions cross within the range of poverty lines that we consider
relevant, then first order dominance does not hold, and we know that different poverty
lines and measures will rank the distributions differently. In other words, depending on
the poverty line or measure chosen, we might smultaneoudly conclude that poverty
increased or decreased. In this case, we can dill make afarly generd welfare datement
if second order dominance holds. In particular, if A second-order dominates B, then A is
abetter digtribution than B for dl wedfare functions that are increasing, anonymous, and

that favor equality. To define second-order dominance, let D7 (x) bethe areaunder F,
uptox,

DZ(¥) = ) Dx(y)dy .

If DZ(x) £ (<) Di(x) fordl x (i.e. theareaunder F, up tox islessthe areaunder F, up
to x), then digtribution A issaid to (drictly) second order dominate distribution B.

If, to use Ravallion’s (1994) terminology, the “poverty deficit” curves (D?) cross,
then higher orders of dominance can be checked. To generdize, let

X
\

DX(¥) = QD ()dy,

for any integer, s 2. Now distribution A issaid to (Strictly) dominate distribution B at
order sif D, (x) £ (<) D;(X).

Davidson and Duclos (1998) show that D°(x) can be equivaently expressed as

D*(x) = =45 Qx- V)™ dF (y).

This formulation makes it easy to see that second order dominance implies that the
poverty gap (P,) islessfor distribution A than for ditribution B for al possible poverty
lines. Further, third order dominance implies an unambiguous change in the squared
poverty gap (P,). To generdize even further, welfare dominance of order simplies that
the Foster- Greer- Thorbecke poverty measure P, ; islessfor digtribution A than for

digribution B for al possible poverty lines. Foster and Shorrocks (1988) show that while
firg-order dominance is a sufficient condition for higher-order dominance, it isnot a
necessary condition. Thusif we find that adigtribution firgt-order dominates another,

then we know how poverty as measured by any of the FGT P, measures has changed
over the relevant range of poverty lines.



Davidson and Duclos (1998) aso show that if we have arandom sample of N
independent observations on the welfare varigble, y. , from a population, then anaturd

edimator of D°(X) is
D*(%) = v Q- V)T (y)
N
— 1 9 s-1
= e d (xX- ¥ 1y, £x)
i=1

where F isthe empirical cumulative distribution function of the sample, and 1 (¥ isan

indicator function, which is equa to one when it's argument istrue, and equal to zero
when fdse.

We gpply this estimator to two independent samples for each of our indicators.
Thus,

var(D;(x) - D§ (X)) = var(D; (%)) + var(D§ (X)),

which is easy to esimate Snce 6S(x) isasumof iid variables. Smplet Satisticsare
congtructed to test the null hypothes's,

H,:D5(x) - DS(X) =0,

for aseries of test points up to an arbitrarily defined highest reasonable poverty line. In
cases where the null hypothesisis rejected and the sgns are the same on dl of thet
gatigtics, then dominance of order sisdeclared. The tests were conducted up to s=5,
after which “no dominance” is declared.™

For the three sets of nutrition indicators (HAZ, WAZ, and WHZ), stochastic
dominance tests were applied to the distributions of zscores up to values of —2 and —1
(two and one standard deviations below the mean of the reference population,
respectively). Thisis gppropriate because we are primarily interested in changesin
malnutrition, and because arightward shift in the entire didtribution of zscore cannot be
interpreted in the same manner as a Smilar shift in the distribution of expenditures or
income.

Since the cumulative digtribution functions are defined over supportsin the
nonnegative real numbers, and because shifting dl of the digtributions of nutrition
indicators by the same constant does not change any of the information, we added vaues

of 10 to each z-score to conduct the tests. Note that since D*(X) isnot normalized by the
“poverty ling” (x) (i.e. the magnitude of the “poverty gap” (x-y) isdl that mattersin the

13 Foster and Shorrocks, 1988, show that eventually one distribution will dominate the other at a higher
order. Butitisdifficult to interpret orders of dominance greater than two, much lessfive.



esimateof D°(x), and var(D*°(x)) ), shiftsin both the indicator and the maximum
“poverty ling’ do not affect the outcome of the tests.

We aso apply stochastic dominance tests to the shifted distributions of household
asset indexes up to two relative poverty lines determined separately for each country. For
agiven country, the lower (upper) poverty lineis smply the 25" (40™") percentile of the
digribution in the first survey. Since the weights are consstent across surveysfor a
country, applying this poverty line to the second survey is aso condstent.

Regional Decompositions

The DHS surveys are relatively short on regressors that might help explain
changes in the different welfare variables, but we can begin to scratch the surface with
smple regiona decompositions. Here we concern oursaves with how aggregate changes
in poverty, as measured by our indicators, follow from the relative gains or losses of the
poor within specific sectors as opposed to population shifts between sectors.

We shdl illugtrate this decomposition, proposed by Ravalion and Huppi (1991),
for two sectors (u for urban, and r for rurd). First we note that it follows directly from
the additively separable nature of the FGT class of poverty measures. To illustrate, note
that the FGT poverty measure can be written as

where y. isan independent observation of our welfare indicator from asample of sze N,

zisthe poverty ling, and 1 (¥ isan indicator function as described above. Sincethe P,

poverty measureisasum of iid random varigbles, it follows that for M distinct subgroups
of the population

3 N 9
=a+wFk for N=aN;,,
i=1 j=1
whereP,;, the poverty measured for subgroup j is
2 Y.J 0
a':N_ :I(yij£z)'
i=1 [4}

10



If wehave P, poverty measures for two distributions (A and B) of indicators,

smple mathematical manipulations can be used to break the difference in these measures
into four components:

RP-RY = (RI-RON + (R RN

Intrasectoral effects:
Change in urban poverty at ~ Change in rural poverty at
survey A population share survey A population share

r

+  amP-nhHRr + (PP PN -0
j=u j=u

Change in poverty arising Interaction between sectoral
from population shifts changes and population shifts
(migration)

where Pa‘j is the poverty measured in sector j for digtribution (or time) t, and n‘j isthe
population share of sector j a timet. Thefirst two components, the urban and rurd
intrasectord effects, show how changesin poverty in each of the sectors contribute to the
aggregate change in poverty. The third component is the contribution of changesin the
digtribution of the population across the two sectors. Ravallion and Huppi (1991) note
that the final component can be interpreted as a measure of the correlation between
population shifts and changes in poverty within the sectors. This method of decomposing
the changes in poverty is gpplied at the urbanrurd levelsfor each of the nine countries
using the asset index.

As with the dominance tedts, in order to caculate poverty rates, the distributions
of assats and nutrition outcomes and the poverty lines must be shifted rightward to
diminae dl negtive vdues. Although the sze of the shift can be arbitrarily large, the
magnitude of the FGT measuresfor a 2 1 depends on the Size of the shift. These

measures will change by afactor of (ﬁ)a . But since the poverty lines gpplied
to the assat index and nutritiona outcomes are constant over the course of timefor a

given country (i.e. z, = z, = z), the (ZQT)a term drops out of the decomposition,

leaving the relative results unchanged.
Growth and Redistribution Decompositions

Another way to decompose change in poverty over timeisinto changein the
mean and change in the digtribution, asin Datt and Ravalion (1992). Because poverty
measures are a function of the observations below the poverty line, any movement in the
lower end of the of the digtribution to the right (i.e. higher welfare levels) will show a
reduction in poverty. This movement could occur because the mean of the digtribution
increased, with the distribution constant; or because the distribution became less disperse,
with the mean congtant; or from some combination.

11



To see how these components of the totd change in poverty can be captured, we
follow Dait and Ravalion (1992) in congdering a class of poverty messures that are fully
characterized by the poverty line (2), the mean of the distribution ( ), and the Lorenz

curve (L). For datet the poverty measure can be written as

R=PzmL).

A changein poverty between period t and t+ n can then be decomposed as
follows

P..- R=G(t,t+n;r)+D(t,t+n;r)+ R(t,t +n;r)
growth redistribution residual
component component

where the growth component is defined as the change in poverty due to achangein the
mean of the digtribution, while holding the Lorenz curve congtant &t thet of the reference
yearr,

G(t,t+nmr)° P(zm,,L )- P(zmlL,).

Smilarly, the redigtribution component is defined as the change in the Lorenz curve
while keeping the mean of the ditribution congtant at that of the reference year r,

D(t,t+nr)° P(z, m,L,,)- P(zm,L,).

As Datt and Ravalion (1992) point out, theresdud R() is present whenever achangein
the poverty measure due to changesin the mean (distribution) aso depends on the precise
digtribution (mean) (i.e. when the poverty measure is not additively separablein r and

L). Although the resdua can be forced to disappear by averaging the components using
theinitia and find years as reference year, we do not do so to avoid arbitrarily
gpportioning this effect to ether the growth or redistribution components.

A variant of this decompaosition is gpplied for each country to the asset indices
and nutritional outcomes as measured by height-for-age and weight-for-height z scores
using FGT poverty measures. A direct gpplication of this procedure could be mideading
however since the shifts of the distributions needed to caculate poverty, change the
Lorenz curve. Toillugrate the problem, consder the decomposition of a change in the
headcount ratio for distributions of asset indices for a given country that are shifted to the
right by adding 10'° to each observation. Since the asset indices for both years are
congtructed from the same set of weights, no information is gained or lost because of this
shift. The change in the poverty measure is no different than if the shift was haf the sze,
since the poverty line changes accordingly (25" or 40" percentiles of the year t asset
indices). However, the Lorenz curves for the shifted distributions approach 45 degree
linesfor both periods. In other words, the redistribution component approaches zero. |If
on the other hand, the shift was just large enough so that each asset index is positive (e.g.
add one to each observation), the Lorenz curves are more likely to be different, and the



redistribution component is more likely to be nonzero. The size of the redistribution
component is sensitive to the initid shift in the distributions of these poverty indicators

The variant applied here uses digpersion around the mean rather than the Lorenz
curve as control for the digtribution. Dispersion is defined here as the distance of
individua outcomes from the mean of the distribution. In other words, when holding the
mean constant and mapping the dispersion of one didtribution to another, we dlow
relative inequdity (Lorenz curve) to change. For example, P(z mL,,,) is
approximated by applying the poverty measure to the year t+n distribution of assets
shifted againby m- m,,. These decompositions capture the nature of the Datt and
Ravdlion (1992) decompositions, while remaining insengtive to the magnitude of the
initid shifts of the digtributions of asset indices and nutritional outcomes.

DATA

The Demographic and Health Survey (DHS) program has conducted over 70
nationaly representative household surveys in more than 50 countries since 1984. With
funding from USAID, the program isimplemented by Macro Internationd Inc.. For our
purposes, nine Sub-Saharan African countries have cross-sectiond surveys available for
two or more periods.®® The DHS surveys are conducted in single rounds with two main
survey insruments: a household schedule and an individua questionnaire for women of
reproductive age (15-49). The household schedule collects alist of household members
and basic household demographic information and is used primarily to select respondents
digiblefor theindividud survey. Theindividud survey, inter alia, providesinformation
on household assets, reproductive histories, and the health and nutrition status of the
women's young children. The qudity of the dataiis generdly good with improvements
made over successve rounds. For example, analysis of earlier surveys (DHS ) found
heaping of reported ages a death at 12 month intervas, withthe largest pesk at 12
months of age. In succeeding surveys (DHS I and I11), interviewers were insiructed to
probe to ascertain more accurate ages, with the result being less observed heaping.
Nonethdless, our preliminary results suggest that comparisons based on the two surveys
can berdiable.

In the first wave of DHS surveys (DHS 1), co-resident husbands of women
successtully interviewed in the individud survey were generdly d<o interviewed in haf
of the clusters. This practice was changed in the later waves (DHS I and 111) to have a
nationdly representative sample of men, by interviewing al men age 15-49livingin
every third or fourth household.

Although the designs of the surveys are not entirdly uniform temporadly and
across countries, efforts were made to standardize them so that in most casesthey are

14 Sensitivity analysis confirmed this result.
15 These countries are Ghana, K enya, Madagascar, Mali, Senegal, Tanzania, Uganda, Zambia and
Zimbabwe.
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reasonably comparable.*® The DHS program is designed for typical sdlf-weighted
nationa samples of 5,000 to 6,000 women between the age of 15 and 49. In some cases
the sample sizes are considerably larger, and some areas are over/under sampled.!” For
al of the countriesin this study, except Uganda, the same regions were sampled in each

of the surveys. In the andysesthat follow for Uganda, those regions included in the 1995
survey that were not in the 1988 survey have been dropped.

RESULTS

Changesin welfare indicators over time

In this section we present the findings on the changes over time of our asset index,
three measures of the nutritional status of children, mother’ s education, and mortdity
rates of infants and children.

Asset index

The weights for the asset index from the factor anadysis procedure appear in Table
1. Thedgnsaredl as expected, with postive weights on al but the assetsthat are
defined relative to left out variables that indicate greater wedth (i.e. surface drinking
water, no toilet facilities and low floor quaity). The magnitudes across the nine countries
are surprisngly stable. Figure 1 illustrates that large positive weights are placed on
ownership of atelevison and aradio, aswell as piped drinking water and flush toilet.
Rdatively large negative weights are ds0 assgned to low quaity household floor
materid. Zimbabwe isthe exceptiond country with two assats receiving the bulk of the
weights. flush toilet facilities and piped drinking water.

Weights are missing for motorized trangportation for Kenya and for ownership of
abicycefor Mdi, Senegd and Zambia. The former is due to absence of the varigblein
the data. The latter was dropped because the identifying assumptions were clearly
violated. After estimating the parameters and congructing the weights, the variance-
covariance matrix of the errors (unique elements) was estimated. 1dedly thisshould bea
diagond matrix because orthogondity of the error termsis required for identification (see
assumption A3). Visud ingpection indicates where gross violations occur, and
elimination of the bicycle variables solves the problem. Thisled to the dropping of
bicycle ownership in the case of Mdli, Senegd and Zambia. Al of the household asset
indexes used in the andyss are caculated on a per household basis. The implicit
assumption of doing S0 isthat economies of scae of the assets within the household are
infinite. Asset indexes were also calculated for assets per capita (no economies of scae),
and for assets divided by the square root of the number of household members, to

18 | n addition to the standard set of survey instruments, country-specific questions are asked.
7 For example, the Tanzanian DHS datafor 1991 and 1996 both have sample of about 8,000 women.
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determine if our results are sendtive to this assumption. The findings are robugt to the
choice of equivalence scales and thus are not reported.'®

We have summarized our results on the andysis of the asset index in Table 2,
both in terms of percentage changes in the headcount ratios and our tests of stochastic
dominance. Using our asset index as aproxy for poverty, and employing ardative
poverty line set a the 25™ percentile of the wealth distribution &t the time of the first
survey (timet), Six countries witnessed a satigtically sgnificant reduction in poverty
from one survey to the next. Of these, we show first order dominance in dl but Uganda,
where we find second order dominance. The reduction in the headcount ratio was
greatest in Ghana and Madagascar. In Zimbabwe the percent of the population below the
poverty line increased, corresponding to the unambiguous increase in poverty as
indicated by the 1988 digtribution of assets first-order dominating that of 1994. Of note
isthat the changesin rura poverty incidence were far greater than in urban arees. This
reflects the far lower initid level of poverty in the cities. We will return to adiscusson
of the regiond dimensions of these changes when presenting the decompostionsin the
next section.

While such large changes in percent poor measured with the asset index seem
unredigtic, they are consstent with at least two other studies of the change in poverty
over time. Using LSMS data, Demery (1995) finds that the headcount ratio for Ghanaiis
estimated using expenditures changed from 36.9 in 1988, to 41.8in 1989, to 31.4in
1992. Theasset index estimates of 39.9 in 1988 and 26.5 in 1993 do not look that
unredidtic in this context. McCulloch and Baulch's (1999) findings for Zambia between
1991 and 1996 are dso consstent with those from the DHS data. Plots of cumulative
digtribution functions of per adult equivaent expenditures estimated from household
surveys show large dropsin the headcount ratio (from 0.25 to approximately 0.12) when
the 25™ percentile from the 1991 survey is used as the poverty line. The changeisaso
much smaller a the higher 401" percentile poverty line, with the distributions crossing
close to the 50" percentile,

To get abetter grasp on what assets are driving the large changesin poverty in
Ghana and Madagascar, smulations were run alowing individua assets to change one at
atime, leaving the remaining assats unchanged. Since identica weights caculated from
pooled data are applied to the assets for each survey within a country, the only source of
change for the didtribution of asset indexes is the ownership of the assets themselves.
The method used to break down the ownership of these assetsis described in
Bourguignon et d (1998), and requires mapping changes from one cross-section to
another by quantiles of the asset being changed.

For Ghana, where the asset index headcount dropped from 24.97 percent in 1988
to 8.54 percent in 1993, the changes in the assets were relaively evenly distributed. The
improvements in access to quaity drinking water led to the largest drop in the asset index
headcount to 21.94 in 1993, followed by increases in the education of household head
(22.15) and declines in the number of households with low qudity floor materid (23.30).

18 The results of the sensitivity analysis are available from the authors upon request.
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The picture for Madagascar is considerably different. Improvementsin household floor
quality accounts for the bulk of the drop in the headcount, which fell from 25.47 percent
in 1992 to 12.50 percent in 1997. By mapping the 1997 digtribution of low quality
household floor variables to the 1992 distribution of household assets, we find that the
asset index headcount dropsto 13.91 percent. Thisin part counteracts the effect of
changes in the education of household heads, which actudly raises the heedcount dightly
to 25.50. Changes in the remaining assets contributed sSimilar amountsto thetotal drop in

poverty.
Nutritional Satus

Among our three nutritiona satusindicators, thereislittle consgstency in terms of
the findings. The percent of children who fal below age and gender andardized height-
for-age (stunting), our measure of chronic nutrition, increased in Mdi'® and Zambia,
while declining in Uganda and Zimbabwe (see Table 3). In al four cases, we are dbleto
regect the null of non-dominance in the first order. All the other countries show no
ggnificant change. In contrast with these mixed results, the weight-for-height indicator
(wasting), amessure of acute manutrition, shows a deterioration in seven of the eight
countries for which dataare available. In dl but the cases of Senegd and Tanzania, first
order dominance is found in making comparisons of the distributions.  Our composite
indicator, the percentage of children below —2 standards deviations of the weight-for-age
median, aso indicates a deterioration in the cases of Mali, Senega, Uganda and
Zimbabwe.

To illustrate the seemingly contradictory message from our nutrition indicators,
we have produced Figure 2, which plots changes in sunting against changes in wasting
for our sample countries. Those countries where the incidence of wasting increased are
in the top two quadrants, which include dl but Zambia. The changes in the percent
stunted among those countries with increased wasting cover awide range, eg., see
Zimbabwe to Mdli.

The gpparent contradiction between the nutrition indicators has anumber of
potential explanations. For those countries represented in the top right hand quadrant, we
hypothesize that sick children, who suffer from wasting, or acute malnutrition, also are
characterized by more frequent and severe episodes of health stress, leading to chronic, or
long-term ma nutrition, measured by low height-for-age.

For those cases in the top left-hand quadrant, we need to search harder for a
plausible explanation. One possible reason for the seemingly contradictory signasin
terms of nutritiona statusisin the properties of the indicators themselves. Height isthe
numerator of one measure, and the denominator of the other. So, a plausible scenario
involves a change in ether nutrient consumption or disease patterns that enables
increased linear growth, but adso resultsin children becoming leaner. A rdated

19 Our more detailed examination of the Mali data gives us some reason to be suspicious of these findings.
There are indications that a sampl e selection problem may be biasing the results. Specifically, for the Mali
1987 survey the month of birth ismissing for 573 out of the total of 1,691 children. Our initial attemptsto
control for selectivity problems, however, have not reversed any of the findings.
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explanation is found in the time periods thet the two measures reflect. Weight-for-height
isameasure of current nutritiond status, while height-for-age is a measure of previous
nutritional status. So it is plausible that there was more short-term, or acute manutrition

at the times the second surveys were conducted, relaive to the times that the first surveys
were conducted. Conversdly, it is possible that just the opposite was the case in regard to
the two of three years prior to the survey measured by height-for-age. Thiswould be
congstent with a stuation such asthe longer but leaner children, as measured in the
second survey, suffering from acute periods of iliness, for example diarrhea, concurrent
with the timing of the survey. Nevertheless, it seems odd that this should be the case in s0

many surveys.

Clearly, dl thisisamatter of conjecture, and we will not be able to sort out the
explanation for the incondstencies in the nutrition indicators. 1t is, however, noteworthy
that in both Uganda and Zimbabwe, our composite nutrition indicator, being underweight
(weight-for-age), deteriorated (asit did in Mdi and Senegal). These findings suggest that
the nutritiona status of the children in these populations, on baance, was declining, even
though children were growing taler.

Disaggregating by urban and rurd areas (see Table 4), we find that the rura
population drives the nationd figures, which is no surprise snce their numbers are far
gregter. Itisworth highlighting that in Ghana and Tanzania there is asgnificant decline
in the incidence of stunting and under-weight in urban areas that was not witnessed in
rurd arees.

Another attempt at disaggregating the nutrition indicatorsis found in Teble 5,
where we show how they differ between those households according to our asset index.
Specificaly we divide the sample of households into quintiles based on the asset index.
We find that the percent stunted is highest in the first quintile, and declines steadily
acrossal quintiles. In many cases the largest decline occurs between the 4" and 5™ asset
quintile. A smilar, dthough less dramatic story applies to the percent of children
uffering from acute manutrition, or wagting. Whilethistableis useful in highlighting
the relationship between two poverty indicators, our asset index and nutritiona
indicators, the fact is that these are Smply relationships with no underlying causdity.
Many other factors correlated with the wedth index may be driving these results, an issue
that we will begin to address when we present the multivariate andys's below.

Education

In examining the educationd attainment of women 15-49,%° we digtinguish
between four levels: no schooal, primary, secondary, and post secondary. Indl the
countries, with the exception of Madagascar, the share of women with no education
declined over time (see Figures 3-5, Tables 6-7). Thisdecline was largest in Uganda,
from 38 percent to 31 percent, and in Kenya, from 25 percent to 18 percent. However,
the reduction in the percentage of women with no schooling was not evenly distributed
between urban and rurd areas. For example, in Ghana, the drop in the share of women

20 There was undoubtedly some censoring of the final school attainment of the younger women who may
till be enrolled in school.



with no school was from 27 to 17 percent in urban areas, with no change occurring in
rurd aress. In contragt, the drop in the share of women with no schooling in Zambiawas
concentrated in rurd areas. Thisis explained by the fact theat in the initid period, only 7
percent of urban women had not completed primary school, in contrast to 27 percent in
rural arees.

The results for secondary and post- secondary education among women aso show
that these levels consstently increased. In the case of secondary and post- secondary
education, this was observed in Sx and seven, respectivey, of the nine countries. The
increase in the share of women with secondary education from 30 percent to 40 percent
over Sx yearsin Zimbabwe was particularly large, and explainsthe fall of nearly nine
percent in the share of women completing primary education. The other subgtantia jump
in the percent of women who completed secondary school occurred in Mali, from 1to 7
percent. In Zimbabwe, these increases in secondary school were noted in rura and urban
aress, whilein Mdli, they are dmost exclusvely an urban phenomenon.

Mortality

Thefigures on changes in infant and under-age-three mortdity are particularly
ingructive because, unlike the two points in time comparisons presented above, the
techniques we have used dlow usto actudly estimate a trend over periods ranging from
12 to 18 years (see Figures 6A-61 and 7A-71). We show both the actua data points, as
well as predicted vaues from asmple time series regresson. Where the pooling of the
vaues across surveysis regjected, the regression lines are discontinuous.

The figures on infant mortaity show a sustained, declining trend in the cases of
Ghana, Madagascar, Mali, Senegd, Tanzania, and Uganda. Among these countries, the
rate of decline was most rapid in Madli, at 3.8 percent. Mdi’s starting point IMR of 192
was aso markedly higher than any other country's. It is aso noteworthy that in Senegdl,
where we have three surveys, we see afdl in therate of declinein the IMR over the 20
years for which we have data. In the case of Kenya, infant mortality was basicaly
unchanged, a ardatively low rate of 65. While in the case of Zambia, theIMR
increased during the 1980s, only to levd off in the first half of the 1990s. In Zimbabwe,
where the gtarting point IMR was the lowest of al our countries, we have the only case of
amarked reversdl in the trend over the period for which we have data. The IMR fell
during the late 1970s and first haf of the 1980s at arapid rate of 3.7 percent, but was on
the rise from the mid 1980s to mid 1990s. Nonetheless, in 1993, the IMR of 57.9 was il
lower than any other country for which we have data.

The evolution of under-age-three mortdity rates generdly mirrorsthat of infants.
The mgor differencesinclude that in Zambia, the trend continued upward continuoudy
from 1982 to 1993, and in Mdi, we observe a precipitous decline in child mortaity rates
during the period 1977 to 1984, and thereafter, a much more gradua decline. Once
again, a.comparison across countries reveals that the under three mortdity rate is highest
in Mdi, by asubgtantid margin, and lowest in Zimbabwe and Kenya, which are dso the
countries that made little of no progress in reducing child mortaity from the late 1970sto
the early 1990s.
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We ds0 disaggregated infant and under-age-three mortality rates by asset quintile
to give arough idea of how these welfare measures differ between the asset rich and
poor. Thewas done for cohorts of children born within the five-year uncensored spell
closest to the survey. Thusinfant mortality rates were estimated for the group of children
born oneto six years prior to the survey, and under-age-three mortdity rates were
estimated for those born three to eight years before the interview date.

Infant mortality rates were higher for the first asset index quintile than for thefifth
quintile for dl nine countries (Table 8). The greatest disparity isfound for the 1982 to
1986 cohort of children in Mdi, where the IMR for the first quintile was 173.4 compared
to 102.0 for the richest 20 percent of the population. However, the mortdity rates do not
decline monotonicaly with increasesin the quintilesin dl cases. In fact, monotonic
changes are only observed for the 1997 Madagascar survey. Thusif we compare the
second (180.1) with the fifth quintiles for Madli, the gap rises further to 78.1 desths per
thousand live births. The amdlest difference between the IMR for the extreme quintiles
was for childrenborn in Zimbabwe between 1989 and 1993. Thisgap of 17.5 aso does
not tell the whole story because the highest mortality rate for this cohort isfor kids born
into households in the fourth asset index quintile. This rate of 66.2 is 26.8 points higher
than that of the fifth quintile. Nevertheless, the distribution of IMR across quintiles for
this group of kids remains the most even for our group of countries.

The patterns are very smilar for under-age-three mortality rates, the exception
being that monotonically increasing rates are observed for six cohorts of children rather
than just one (Ghana 1986-1990, Kenya 1983-1987, Mali 1980-1984, Senegal 1981-
1985, and Zambia 1985-1989 and 1990-1994). Again thelargest overdl disparity
between mortaity ratesis for the 1982-1986 cohort of children in Mdi, where the gap
between the poorest and richest is 133.7 desths per thousand livebirths. Likewise, the
most even didtribution of under-age-three mortdity rates across asset index quintilesis
for the children born in Zimbabwe between 1987 and 1991, where the gap between the
fourth and fifth quintiles is 29.7, and between the firat and fifth quintilesis 17.4.

We again caution thet ceterisis not paribus in these smple disaggregeations. The
figuresin Table 9 do not illudtrate the true effect of wealth on child mortdity rates
because we do not control for behaviora effects. For example, parents with higher
levels of education may use hedlth inputs more efficiently thus reducing the risk of desth
among their children. At the same time, their higher levels of education may result in
increased wedlth. Thus we cannot draw direct causal relationships between the differing
levels of wedth and the corresponding different levels of mortaity. Nonetheless, these
disaggregations are ussful in giving agenerd idea of how mortdity rates differ.

Decompositions

The decompositions of the asset index headcount ratio suggest thet intra-rurd
effects accounted for most of the changes (Tables 9A-91). In those cases where there isa
subgtantid fal in poverty (e.g., Ghana, Madagascar and Mdi), migration aso contributed
to adecline in the headcount, generaly on the order of 20 percent. In all these cases, the
contribution of declining poverty in urban areasis amall, around 5 percent. In the case of
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Zimbabwe, where the headcount increased by a significant amount, it was also driven by
changesin the rurd areas, with only smal migration and urban effects. In afew
countries where we witnessed smal declinesin poverty (e.g. Kenya, Senegal between
1992 and 1997, Tanzania, and Zambia), we aso see that migration worked in the
oppodgite direction of theintra-regiond effects. In these cases, the explanation for
migration contributing to worsening poverty isfound in the increasing population shares
in rurd areas (either due to migration, higher fertility, or acombination of both).

The regiond decompostions dso paint a picture of different contributions to the
change in headcount poverty levels (Tables 10A-101). Particularly noteworthy is the case
of Ghanawhere the Upper West, Upper East and Northern regions, in combination
referred to as the Savannah region, played alarge role in the overal declinein rurd
poverty. To alesser extent thisistrue for Brong Ahafo, a more prosperous forest zone
region. In another example of how the regiona decompositions inform the regiond
agpects of changes in wdfare, the West and Manicaand regions made particularly large
contributions to the increases in our headcount measure for Zimbabwe.

We adso decompose the household asset poverty into growth and redistribution
effects (Tables 11A-111), and find that for Ghana, Kenya, Madagascar (B, and R,), Mdli,

Senegal (1992-1997), Tanzania and Uganda, increases in the mean asset index
compensate a least in part for therise in inequaity, with the result being lower poverty
for dl three FGT measures. In Zimbabwe, the growth effect dso outweighed the
redigtribution effect, but in the opposite direction. In Senegal between 1986 and 1992,
except for the headcount ratio at the high poverty line, asset poverty rose as the growth
effect wasinsufficient to overcome the effect of increasing disperson. Zambiaisan
exceptiona case where poverty declined despite afdl in the mean of the asset index.
Thetightening of the digtribution of assetsin 1996, more than compensated for the
leftward shift in the mean.

The resduds are not trivial and in some cases are larger than one of the other
components. For the change in the headcount ratio in Madagascar when the first yeer is
the reference year, the resdud islarger than both the growth and redistribution
components. The sze of the residuds suggests that reporting results for the two
reference yearsis more gppropriate than taking there average. The growth and
reditribution components should thus be viewed as bounds for the actual effects.

We have conducted smilar decompostions for our nutrition indicators (Tables
12A-12D). Where the changes are sgnificant, such as the increased wasting in Ghana, or
the drop in the percent stunted and increase in percent wasted in Uganda, once again the
rurd areas are responsible for the predominance of the changes observed. Migration
effects are much less important than in the case of our asset index.

The growthredistribution decomposition of changesin poverty measured by the
sunting and wasting indicators revedsthet in every case where nutrition poverty
worsens, the redistribution component is a contributing factor (Tables 13A-13H). Intwo
of the seven countries where weight-for-height z scores deteriorate (Ghana and Senegdl),
these increases in the dispersion outweigh the beneficid effect of improvementsin the
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mean WHZ score. In the remaining five countries, the decreases in the mean and the
increases in the dispersion together resulted in the increased levels of wasting. The one
exception isthe inggnificant changein B, for Tanzania, where the two effects dmost
completely offset each other. In the one country where wasting decreased, Zambia, the
growth and redigtribution components also contributed in the same direction.

The growth and redigtribution effects move in opposite directions for five of the
eght countriesin terms of changesin sunting. Of these countries, only in Zimbabwe
does the change in the mean unambiguoudy outweigh the change in the distribution. Al
three FGT measuresindicate declinesin poverty there. In Ghana, both the height-for-age
headcount and poverty-gap measures improve, but poverty severity worsens with the
increased digperson. The latter change is not Satigticaly sgnificant, however.

Although the headcount ratios for Madagascar and Senegd fdl, the worsening inequality
of HAZ outcomes affect the more digtributionaly sengtive poverty-gap and poverty-
Severity measures more than improvements in the mean, and we see increasing poverty as
indicated by B and P, for both of these countries.

Regression Analysis

In this section of the paper we present some findings from our efforts to model
nutritiona status and mortdity. We present three sets of modds. Thefirdt two are
reduced form models, differing only in terms of whether household demographic
vaiablesareincluded. Thereremainsadifferencein view asto the lesser of two evils—
including potentially endogenous covariates represented by household composition
variadles, or the missng variable bias that results from their excluson. We therefore
leave it to the endogenous preferences of the reader as to which modd he/she prefers. In
athird set of models we include a set of covariates that are designed to capture the qudity
and quantity of community hedth infrastructure. Specificaly, snce immunization and
prenatd care of individudsis clearly endogenous, we caculate non-sdf cluster means for
the share of individuas recelving pre-natal care from doctors and nursesin the sampling
clugter, and do the same for child and maternd vaccination prevaence. Means and
standard deviations of the parameters included in the models are found in Appendix
Table Al

Since we have data for two or more time periods of each country, we aso
datigticaly test the parameters to determine whether the surveys can be pooled. We
perform this test separately for each nutrition and mortality model, and only pool when
the test satisticsindicate thet it islegitimate to do so. Otherwise, we present models for
the two time periods for which we have data.

Nutritional Satus
Height for age

In Tables 14A-14C, we can see that the modeds have smilar characterigtics across
time periods and countries. Firgt, the gender variables are universally negative and
usudly sgnificant at gandard levels. The finding that boys tend to be more likely to
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auffer from linear growth failure is consistent with other research from Africa (Svedberg,
1990; Sahn 1990). Second we find a pattern, as shown by the dummy variables for the
age of the child, where stunting worsens as children get older. Thisis attributable to the
cumulative effect of periods of nutritionad and hedth stress leading to a continued
deterioration in growth relative to age and gender sandardized norms. A third common
finding isthet as birth order increases, children have lower height-for-age zscores. This
may be due to parity effects, however, the birth order variable may aso be picking up
intra-household effects, whereby thereisless investment in younger sihlings, aswdl as
possibly some income effects that we are not capturing in our reduced from models.
Forth, we find that children living in urban areas tend to have better linear growth. This
vaiable is sgnificant for at least one survey in dl cases except for the pooled Zimbabwe
modd. And fifth, children who are from multiple births, as expected, show reduced
linear growth, afinding thet is strong and datidticaly sgnificant in dl the surveys.

Next we consider the effect of anumber of covariates that capture how the
mother’ s characterigtics effect nutritional outcomes. The increasing age of the mother
contributes to better nutritiona outcomes, athough the negative quadratic indicates
diminishing pogtive effects of increased materna age. Recall, that we have controlled
for birth order, so thet it islikely that this age effect largely represents experience both in
household production activities (eg., child nurturing), as well as possbly in income
earning activities outsde the home. We dso included in the models a variable for
whether or not the mother was born in an urban area. We used the mother’ s birthplace
gnce it would presumably capture some maternd endowments, but not have the problem
of endogeneity associated with present location of residence. Inany evert, only in
Tanzaniadid it prove sgnificant, being postive as expected.

We aso consder the effect of the education of the mother and father on the
growth of children. The parameter estimates on the primary and secondary education
vaiables are generdly pogtive, with those for secondary education being of large
magnitude in keeping with expectations. However, for primary education, only for the
pooled Senegd and Zambia surveys, and the 1991 Tanzania survey, do we find that
mother’s primary education issignificant a standard levels. For secondary education
the models do much better, with the coefficients being Sgnificant in al cases except for
Madli, and the early surveysin Ghana and Madagascar. We smilarly find thet al the
coefficients on father’ s education that are sgnificant have the expected positive sign, and
tend to increase with levels of education. Likewise, there are more significant
coefficients for secondary, than primary education.

In terms of the covariates that capture the child' s proximate sanitary environment,
we find that the availability of aflush toilet has alarge and significant positive effect on
child growth in many cases, dthough, thisis not true of the availability of piped drinking
water. Itispossblethat the flush toilet is capturing some wedth effects, so some caution
is suggedted in its interpretation.

The introduction of the demographic variables does not dter the nature of the
finding reported above regarding the other parametersin the modd. In one case, birth
order, the incluson of the household demographics results in fewer sgnificant



coefficients, something that comes as no surprise given the correlation between birth
order and some of the number of other children in the household. Asfor the
demographic variables themselves, we find that the presence of other children under the
age of five, which implied potentid competition for child nurturing resources, has the
expect negative effect on child growth in one survey for Ghana and Madagascar, and for
the pooled Zimbabwe surveys. There are dso numerous cases where the coefficients on
boys and girls ages 5 to 15 are negative and sgnificant. Thisimpliesthat thet at least
relative to male adults, there presence in the household is nutritiond risk, and that their
potentia contribution to child care and income earning potentid is outweighed by thelr
competing for household resources.

Findly, the various duster-based covariates on health services are rarely
ggnificant and even when sgnificant, do not dways assume signs that we would have
expected. It istherefore quite clear that the use of prenatd care and receipt of
vaccination among other peoplein avillage are not good explanatory variables for linear
growth outcomes.

Weight for Height

In the weight-for-height regressions, the dummy variable for boys consistently
has a negative sgn, dthough, it is only sgnificant a sandard levels (for one survey
period only) in the cases of Ghana, Madagascar, Senegdl, and Zimbabwe (Tables 15A-
15C). This suggeststhat like with the models of linear growth, boys standardized weight-
for-height is generdly lower than for girls. Once again we find that being from a
multiple birth isarisk factor, reducing weight-for-height. Whether the implied
competition for resourcesis primarily in-utero, or after birth, isindeterminate from our
results. We aso observe that wasting is greatest for the left out age group, children 13 to
24 months, in dl the equations. This corresponds to the weaning period when iliness,
particularly diarrhedl disease, results in episodes of weight loss characterigtic of acute
manutrition. While the birth order covariate takes on the expected negetive Sgn, it is
generdly not sgnificant a sandard levels of confidence.

The education parameters are generdly of the expected positive Sgn, indicating
that more education increases the weight-for-height of children. In the case of mothers,
in Mdi and Zimbabwe (both surveys), Tanzania (pooled) and Uganda (the later survey),
we do get pogitive and significant parameters for primary schooling. Thisisonly the case
for maternd post primary education for the pooled Tanzania survey, for both surveysin
Zambia and Zimbabwe, and for one survey in Madagascar and Uganda. We also get a
perverse negative result for the first survey for both primary and post primary education
in Ghana. For father's education, the significant results are limited for both primary and
secondary school, dthough, al are positive as expected.

Aswith the linear growth models, the accessto a flush toilet appears to be amore
important benefit to weight-for-height than piped drinking water. But once again, only a
amall share of the coefficients across the countries is Sgnificant.



Inclusion of the demographic variables of the non-sdf cluster means once again
does not have any mgjor effects on the other coefficients. However, these variables do
not tell acompelling or consstent story across countries.

Infant and Under-Age-Three Mortality

Our probit modes of mortdity include asmilar set of regressors asthose used in
modeling anthropometric outcomes. In Tables 16A-16C and 17A-17C, however, instead
of showing the model parameters, we present the estimated changes in the probability of
aninfant or child dying for achange in each of the covariates, evauated at the mean of

TP(X; 6))
).

the explanatory variables (i.e.

The results of the infant and under-age-three mortdity modds are very smilar to
the modds that examine the determinants of linear growth. Mde infants and children
have a gregter probability of dying, as do infants and children of multiple births.

Children and infants with a higher birth order, as shown by the positive and generdly
datigticaly sgnificant derivativesin Table 16A and 17A, are dso more likely to die. It
is noteworthy that the margind effects of birth order, and to alesser extent gender of the
child, are greater in the infant than child mortaity models. The children of younger
mothers are less likdly to survive, dthough, the positive quadratic age variable indicates
that there are diminishing positive effects of age. The signs on these probabilities are
datidicdly sgnificant for most countries and time periods. The negetive urban dummies,
abat often not Sgnificant, suggest that infants and children living in the citieshave a
lower probability of dying.

The education derivatives are usudly not significant, both for mothers and
fathers. However, with only one exception (primary education of the father in the 1997
Madagascar survey), dl the Sgnificant parameters have the expected negative Sgn,
indicating that relative to no education, al levels of education have a postive effect on
aurviva of infantsand children. In generd, we aso find that the higher education levels,
the greeter the negative Sgn, indicating that there are increasing benefits of education on
reducing the probability of desth

Turning to the modes with the household demographics®* induded, for both
infant and under three mortdlity, firdt, like with the nutrition models, the indusion of the
household demographics does not change the story that emerges from the models absence
of these parameters, with the possible exception of weakening the birth order effect in the
under age three modds. Unlike the nutrition models, there seem to be some strong
doriesthat emergein terms of the role of household demographics on mortdity
probabilities. Fird, thereis nearly a universdly negative and sgnificant sgn on the
number of household members. Thisimpliesthat controlling for compaosition, thereisa
lower probability of deeth for children in larger households. Second, with a couple of
exceptions, it is a o the case that the variable that measures the presence of other

21 The household demographics for the mortality models are defined as the make-up of the household at the
date of birth of the child, rather than the date of interview asin the nutrition models.
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children under the age of five in the household raisesis poditive and significant,

indicating that the competition for child care resources raises the probability of mortdlity.
It isaso of interest that there are many other positive and sgnificant parameter estimates
for the other composition varigbles, particularly the number of women in the household
greater than age 15. Thisimplies that controlling for household Sze, thet rdative to
males greater than age 15, the presence of other members, particularly women, increases
the probability of infant and under age-three mortality. It is possble that this reflects the
grester income earning potentia of adult males, particularly relative to females? Itis
aso interesting, however, that in most of the cases where we have information on
reported headship of the household, that controlling for al composition and Sze effects,
children and infants are at greater risk of death when the household is headed by a man.

Hnally, our community covariatesfor prenatd care and vaccinations once again
do not perform as wdll as we had hoped in explaining infant and under three mortality.
Among these variables, the non-sdf duster share of the children in the community being
vaccinated is the strongest contributor to better surviva probabilities. 1t isadmost dways
negative, and is Sgnificant in nuMerous cases.

CONCLUDING REMARKSAND FUTURE RESEARCH DIRECTIONS

Our purposein this study is to examine how living standards have changed over
timein Africa At the same time, we want to evauate the usefulness of the DHS surveys
as an dternative data source for poverty andyssin Africa. Asyet, our results give no
clear indication about changesin poverty on the continent.  One wdfare indicator,
wadting worsens in dmost every country, while others — women' s education, infant and
child mortdity, and our asset index — mostly improve. Stunting is quite mixed.

Moreover, in not one country do the four types of indicators move together, so the mixed
results are not Imply the results of some countriesimproving on al scores while others
decline.

We do find one clear message: the welfare indicators that we use are not close
subdtitutes. At firg glance, thisis puzzling, snce dl of the indicators we use are goods
that we would expect to have rdaively low income (or wedth) dadticities, and thus
move closdy with household wefare, and each other. While we do not have clear
explanations for these paradoxes, our future work clearly must pursue them. We expect
that the answers may lie both in timing and in sample sdection problems. For example, it
is plausble that the increased “wasting” observed across the countries could follow from
declinesin mortality. Children with relaively poor nutritional endowments that would
have died in earlier periods, and thus would not have been in the sample, are now
surviving, but a low weights-for-height. Women's education is an investment that
responds to living standards only withalong lag, so that the current improvements may

22 Thisinterpretation would imply that on baance, children loose more as aresult of the
drain on family resourcesimplied by additional female adult members, than then they
benefit as aresult of their contribution to child care and nurturing
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reflect higher living standards many years earlier. In our further research we hope to be
able to shed light on such relationships.

While we do believe that the DHS data are interesting because they dlow
descriptions of severd different welfare variables at different pointsin time, the
possibilities for more detailed explanatory analyss are limited. The DHS surveys do not
contain many candidates for regressors, and they are particularly weak on policy
variables. Clearly, these surveys were designed for purposes other than econometric
policy andyss. Nevertheess, the mere fact that the DHS data provide descriptions that
we rarely have in Africamakes them a useful data source. Furthermore, we believe that
there are severd ways to tweak them in ways that will provide interesting and useful

policy anayses.

Among the mgor directions we are pursuing in our research isto expand on the
types of poverty decompositions that we have presented above. Recently, Bourguignon,
et.al. (1998; see dso Bouillon, et. d., 1998; Ferreira and Paes de Barros, 1999) have used
such regressions on two separate samples to decompose the change in an overdl poverty
measure into one component that is due to the change in the regressors between the two
samples, another that is due to the change in the estimated coefficients, and athird thet is
dueto changesin the errors. Thefird termisan "endowment” effect, because it reflects
changes in households characteridtics that influence poverty (e.g. more human capitd,
better accessto public services). The secondisa"returns' effect, because it captures the
changing effect of a given endowment on poverty. Thefirg two together are andogous
to the change in the mean in the Datt and Ravallion method we have used; the latter to the
change in the didribution. To the extent that the endowments are policy variables, these
regressonswould give aclear sense not only of the returns (in terms of poverty
reduction) of those policies, but aso the direction that policy has changed over time. In
addition, such decompositions may help clarify the gpparent contradiction between the
changes in different welfare indicators between surveys. If different indicators respond
differently to the endowment variables (the regressors), then it is possible that the
changes in the endowments from one survey to the next can explain how one indicator
improves while another worsens.

A second avenue for further research involves our effortsisto link the DHS data
with other household datasets that have better information on more traditiona welfare
indicators, especiadly consumption. The most obvious candidates are LSMS surveys.
There saverd ingancesin which governments did an LSMS survey and a DHS survey at
nearly the sametime. We plan to estimate a prediction equation for a Sandard money-
metric utility messure (expenditures per capita) on the LSM S data, using for regressors a
st of variables that are available on both the LSMS and DHS datasets. We can then use
the resulting coefficients to predict the value of expendituresin the DHS data, and use
that variable to make welfare comparisons. Asin much of the work in the first part of
this study, our main interest would be to eva uate the consistency of welfare rankings or
poverty measures across different kinds of welfare/poverty indicators, now including the
predicted expenditures variable. Thiswould dlow a comparison between the welfare
measure that is conventiond for economists (e.g., expenditures), and the other measures
available in the DHS data. We are particularly interested in how well the asset index
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compares with more traditional money metric measures such as expenditures. For the
most part, we have treated al the living standards indicators (nutritiond status, educetion,
and mortality) on an equa footing with the asset index in this paper, more or lessin line
with a capabilities gpproach to poverty. Yet awefarist approach would give clear
priority to some measure of purchasing power. Intheory, at least, wedth (as measured
by a households assats) should be highly correlated with expenditures or purchasing
power. Thus, an asset index such as the one that we have congtructed might be a
reasonable wedfarist measure of well-being. While the limited number of assetsisa
problem, the asset index has the clear advantage that it does not require any price deflator
for inter-regiona and inter-tempora comparisons. Thus, if welfare as measured by the
as=t index in one period issSmilar to that measured by expendituresin the same period,
it may be a preferable welfarist measure for intertempora comparisons, particularly in
highly inflationary environments

And finally, one of the clear weaknesses of the regressions that we present here is
that they are dll cross-sections. None of the DHS data sets contain apanel of households.
Thisimplies that we cannot control for household fixed effects in our regressonswith a
poverty indicator on the right-hand side, nor can we control for endogenous program
placement (to the rather limited extent that we can evaduate public policy in any case).

One possible solution isto create panels of clusters. Asfar as we know, none of the DHS
surveys resurveyed the same clusters intentionaly. However, it seemsthet in a least

some cases, some subset of the clusters does repeat from one survey to another. If we are
able to match them, then we could use that panel to estimate poverty regressons that
control for fixed effects and/or endogenous program placement.
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Figure 1: Weightsfor Household Asset I ndices by Country
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Change Percent Wasted (WHZ)

Figure 2: Plotsof Changesin Percent Stunted (HAZ) and Wasted (WH2Z)
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Per centage Points

Figure 3

Figure 3: Changesin Educational Attainment for Women Age 15-49

in Nine African Countries
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Per centage Points

Changesin Educational Attainment of Women Age 15-49

Figure 4

in Urban Areasin Nine African Countries
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Per centage Points

Figure 5

Changesin Educational Attainment of Women Age 15-49
in Rural Areasin Nine African Countries
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Per Thousand Livebirths

Figure 6A: Infant Mortality in Ghana:
Retrospectives from DHS | (1988) and DHS I11 (1993)
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Per Thousand Livebirths

Figure 6B: Infant Mortality in Kenya:
Retrospectivesfrom DHS| (1988) and DHS 111 (1993)
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Per Thousand Livebirths

Figure 6C: Infant Mortality in Madagascar:
Retrospectivesfrom DHS |1 (1992) and DHS 111 (1997)
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Per Thousand Livebirths

Figure6D: Infant Mortality in Mali:

Retrospectives from DHS| (1987) and DHS 111 (1995)
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Per Thousand Livebirths

Figure6E: Infant Mortality in Senegal:
Retrospectives from DHS| (1987), DHS1I (1992) and DHS111 (1997)
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Per Thousand Livebirths

Figure 6F: Infant Mortality in Tanzania:
Retrospectivesfrom DHS |1 (1991) and DHS 111 (1996)
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Per Thousand Livebirths

Figure6G: Infant Mortality in Uganda:
Retrospectivesfrom DHS| (1988) and DHS 111 (1995)
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Per Thousand Livebirths

Figure6H: Infant Mortality in Zambia:
Retrospectivesfrom DHS |1 (1992) and DHS 111 (1996)
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Per Thousand Livebirths

Figure6l: Infant Mortality in Zimbabwe:
Retrospectivesfrom DHS| (1988) and DHS 111 (1994)
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Per Thousand Livebirths

Figure 7A: Under-Age-Three Mortality in Ghana:
Retrospectivesfrom DHS | (1988) and DHS 111 (1993)
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Per Thousand Livebirths

Figure 7B: Under-Age-Three Mortality in Kenya:
Retrospectivesfrom DHS | (1988) and DHS 111 (1993)
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Per Thousand Livebirths

Figure 7C: Under-Age-Three Mortalilty in Madagascar:
Retrospectives from DHS 11 (1992) and DHS 111 (1997)
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Per Thousand Livebirths

Figure 7D: Under-Age-Three Mortality in Mali:
Retrospectives from DHS | (1987) and DHS I11 (1995)
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Per Thousand Livebirths

Figure 7E: Under-Age-Three Mortality in Senegal:
Retrospectives from DHS | (1986), DHS 11 (1992) and DHS |11 (1997)
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Per Thousand Livebirths

Figure 7F: Under-Age-Three Mortality in Tanzania:
Retrospectives from DHS 11 (1991) and DHS |11 (1996)
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Per Thousand Livebirths

Figure 7G: Under-Age-Three Mortality in Uganda:

Retrospectives from DHS | (1988) and DHS |11 (1995)
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Per Thousand Livebirths

Figure 7H: Under-Age-Three Mortality in Zambia:
Retrospectives from DHS |1 (1992) and DHS 111 (1996)
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Per Thousand Livebirths

Figure 7I: Under-Age-Three Mortality in Zimbabwe:
Retrospectivesfrom DHS | (1988) and DHS 111 (1994)
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Scoring Coefficients (Weights) for Asset Indices by Country

Table 1

Assets Ghana Kenya  Madagascar Mali Senegal Tanzania Uganda Zambia Zimbabwe
Durables

Radio 0.103 0.076 0.119 0.082 0.052 0.161 0.121 0.086 0.062
Y% 0.340 0.207 0.226 0.312 0.312 0.169 0.202 0.127 0.105
Refrigerator 0.350 0.159 0.156 0.183 0.274 0.216 0.129 0.086 0.087
Bicycle 0.023 0.012 0.050 0.024 0.011 0.009
Motorized Transport. 0.073 0.125 0.126 0.095 0.160 0.035 0.042 0.049
Characteristics

Piped Drinking Water 0.132 0.201 0.186 0.172 0.131 0.149 0.243 0.242 0.256
Surface Drinking Water -0.098 -0.140 -0.122 -0.010 -0.014 -0.093 -0.067 -0.061 -0.031
Flush Toilet 0.117 0.272 0.182 0.066 0.146 0.134 0.180 0.199 0.459
No Toilet Facilities -0.020 -0.064 -0.130 -0.068 -0.100 -0.058 -0.055 -0.080 -0.089
Floor -- low quality -0.060 -0.195 -0.041 -0.234 -0.099 -0.247 -0.311 -0.272 -0.073
Education of head 0.056 0.086 0.060* 0.142 0.124* 0.149 0.118 0.123 0.039

* Dummy variable for household head with some education



Summary of Asset Index for Nine African Countries

Orders of Dominance

Table 2

"Poverty" Headcount PO

Poverty lineis 25th in Stochastic Dominanc Tests Changes
percentile of 1st year "+ ("-") indicates improvement (worsening) First Year Second Year (percentage points)
Country National Urban Rural National Urban Rural National Urban Rural National Urban Rural
Ghana (1988, 1993) 1+ 1+ 1+ 24.97 3.77 34.72 8.54 0.82 13.91 -16.44 ** -2.96 ** -20.81 **
Kenya (1988, 1993) ND ND ND 24.89 1.45 30.17 23.16 0.65 27.92 -1.73 ** -0.81 -2.25 *
Madagascar (1992, 1997) 1+ 2- 1+ 25.47 2.93 29.86 12.50 5.81 14.68 -12.97 ** 2.87 -15.18 **
Mali (1987, 1995) 1+ ND 1+ 23.02 3.12 29.46 16.02 2.10 22.03 -7.01 ** -1.02 -7.43 **
Senegal (1986, 1992) 1- 4 + 1- 24.58 2.80 36.78 28.80 2.66 47.61 421 * -0.13 10.83 **
Senegal (1992, 1997) 1+ 1+ 1+ 28.80 2.66 47.61 24.67 1.59 40.29 -4.13 ** -1.07 * -7.33 **
Senegal (1986, 1997) 2- 1+ 2- 24.58 2.80 36.78 24.67 1.59 40.29 0.08 -1.21 = 3.50
Tanzania (1991, 1996) ND 1+ ND 22.60 3.73 28.65 19.13 2.13 24.01 -3.48 ** -1.60 ** -4.64 **
Uganda (1988, 1995) 2+ ND 2+ 26.77 3.12 29.59 24.35 3.30 27.75 -2.42 ** 0.18 -1.84 *
Zambia (1992, 1996) 1+ 2+ 1+ 24.87 1.18 44.02 18.21 0.73 28.49 -6.66 ** -0.45 -15.53 **
Zimbabwe (1988, 1994) 1- 1- 1- 23.33 0.21 34.51 30.11 1.01 43.58 6.78 ** 0.80 ** 9.07 **
Orders of Dominance "Poverty" Headcount PO
Poverty lineis 40th in Stochastic Dominanc Tests Changes
percentile of 1st year "+ ("-") indicates improvement (worsening) First Year Second Year (percentage points)
Country National Urban Rural National Urban Rural National Urban Rural National Urban Rural
Ghana (1988, 1993) 1+ 1+ 1+ 39.90 8.30 54.43 26.54 5.00 41.52 -13.37 ** -3.30 ** -12.91 **
Kenya (1988, 1993) ND ND ND 38.82 2.97 46.88 34.83 191 41.78 -3.99 ** -1.07 -5.10 **
Madagascar (1992, 1997) 1+ 5- 1+ 36.91 3.85 43.35 31.07 13.52 36.80 -5.83 ** 9.66 ** -6.56 **
Mali (1987, 1995) # 1+ ND 1+ 43.28 10.30 53.94 30.71 8.27 40.39 -12.57 * -2.03 -13.55 **
Senegal (1986, 1992) 2- 5+ 1- 44.34 8.96 64.16 34.34 4.58 53.78 -10.00 ** -4.38 ** -10.38 **
Senegal (1992, 1997) 1+ 1+ 1+ 34.34 4.58 53.78 29.90 2.34 48.56 -4.44 ** -2.24 ** -5.22 **
Senegal (1986, 1997) 2- 1+ 2- 44.34 8.96 64.16 29.90 2.34 48.56 -14.44 * -6.62 ** -15.60 *
Tanzania (1991, 1996) ND 1+ ND 39.58 10.06 49.02 33.07 5.94 40.86 -6.51 ** -4.13 ** -8.16 **
Uganda (1988, 1995) 2+ ND 2+ 38.51 4.31 42.58 35.19 5.34 40.00 -3.32 ** 1.03 -2.58 *
Zambia (1992, 1996) 2+ 3+ 1+ 39.93 2.84 69.90 39.32 3.05 60.66 -0.61 0.21 -9.25 **
Zimbabwe (1988, 1994) 1- 1- 1- 39.74 0.83 58.55 45.53 3.26 65.11 5.79 = 2.43 = 6.56 **

"ND" indicates that there was no stochastic dominance up to order 5

* (**) indicates statistical significance at the 95 (99) percent level of confidence

# 45th percentile



Summary of Nutrition Measuresfor Nine African Countries

Orders of Dominance

Table 3

Percent Malnourished (Below -2 2)

in Stochastic Dominanc Tests Changes

"+ ("-") indicates improvement (worsening) First Year Second Year (percentage points)
Country HAZ WAZ WHZ HAZ WAZ WHZ HAZ WAZ WHZ HAZ WAZ WHZ
Ghana (1988, 1993) ND 3- 1- 29.47 30.75 8.00 26.18 29.58 11.98 -3.29 -1.17 3.97 **
Kenya (1993, 1998) ND ND ND 33.64 22.81 6.19 33.28 22.41 6.19 -0.36 -0.40 0.00
Madagascar (1992, 1997) ND 2 - 1- 49.27 39.23 5.74 48.57 40.19 7.75 -0.70 0.96 2.01 **
Mali (1987, 1995) 1- 1- 1- 23.97 30.92 10.76 32.95 43.67 24.60 8.98 ** 12.75 ** 13.84 **
Senegal (1986, 1992) 2 - 2 - 2 - 22.98 22.04 6.04 22.08 26.90 10.41 -0.90 4.86 ** 4.37 **
Tanzania (1991, 1996) ND 2 - ND 43.55 29.51 6.36 43.72 30.91 7.32 0.17 1.40 0.96 **
Uganda (1988, 1995) 1+ 1- 1- 43.17 23.25 1.91 38.69 26.10 5.29 -4.48 ** 2.85 ** 3.38 **
Zambia (1992, 1996) 1- ND 1+ 40.04 23.35 5.16 42.57 23.75 4.22 2.53 ** 0.40 -0.94 **
Zimbabwe (1988, 1994) 1+ 1- 1- 30.01 12.77 1.20 23.45 17.16 5.83 -6.56 ** 4.39 ** 4.63 **

"ND" indicates that there was no stochastic dominance up to order 5
* (**) indicates statistical significance at the 95 (99) percent level of confidence



Summary of Nutrition Measuresfor Nine African Countries

Table 4

Urban Orders of Dominance Percent Malnourished (Below -2 Z)
in Sochastic Dominanc Tests Changes

"+ ("-") indicates improvement (worsening) First Year Second Year (percentage points)
Country HAZ WAZ WHZ HAZ WAZ WHZ HAZ WAZ WHZ HAZ WAZ WHZ
Ghana (1988, 1993) ND ND ND 24.55 25.15 7.33 16.98 19.46 9.11 -7.57 ** -5.69 * 1.78
Kenya (1993, 1998) ND ND ND 22.15 13.03 5.27 24.99 13.81 5.27 2.84 * 0.78 0.00
Madagascar (1992, 1997) ND 3- ND 40.53 31.95 3.81 44.83 35.56 5.33 4.30 3.61 1.52
Mali (1987, 1995) 2- 1- 1- 19.62 25.65 9.93 23.94 35.35 24.89 4.32 9.70 ** 14.96 **
Senegal (1986, 1992) ND ND 2 - 17.47 15.28 3.49 15.16 16.45 8.81 -2.31 1.17 532 *
Tanzania (1991, 1996) ND ND ND 38.01 25.98 511 32.56 20.12 8.09 -5.45 ** -5.86 ** 2.98 **
Uganda (1988, 1995) ND ND 1- 24.76 13.35 0.63 22.67 15.34 1.36 -2.09 1.99 0.73 **
Zambia (1992, 1996) ND 2+ 1+ 32.79 20.92 5.35 32.89 16.73 3.29 0.10 -4.19 ** -2.06 **
Zimbabwe (1988, 1994) ND 1- 1- 16.00 6.86 1.43 19.02 13.48 6.46 3.02 6.62 ** 5.03 **
Rural Orders of Dominance Percent Malnourished (Below -2 2)

in Sochastic Dominanc Tests Changes

"+ ("-") indicates improvement (worsening) First Year Second Year (percentage points)
Country HAZ WAZ WHZ HAZ WAZ WHZ HAZ WAZ WHZ HAZ WAZ WHZ
Ghana (1988, 1993) ND 2 - 1- 31.40 32.95 8.53 3231 33.64 13.12 0.91 0.69 4.59 **
Kenya (1993, 1998) ND ND ND 35.10 24.05 6.31 34.98 24.17 6.38 0.12
Madagascar (1992, 1997) 5- 2- 1- 50.59 40.33 6.03 49.47 41.31 8.33 -1.12 0.98 2.30 **
Mali (1987, 1995) 1- 1- 1- 26.18 33.61 12.25 36.15 46.61 24.41 9.97 ** 13.00 ** 12.16 **
Senegal (1986, 1992) 2- 2 - 1- 26.45 25.94 7.05 32.70 33.01 13.40 6.25 * 7.07 * 6.35 **
Tanzania (1991, 1996) ND ND ND 44.96 30.41 6.37 46.13 33.24 7.28 1.17 2.83 ** 0.91
Uganda (1988, 1995) 1+ 1- 1- 45.19 24.23 1.96 40.72 27.46 3.23 -4.47 ** 3.23 ** 1.27 **
Zambia (1992, 1996) 2- ND ND 46.50 29.30 4.99 48.93 28.37 4.85 2.43 -0.93 -0.14
Zimbabwe (1988, 1994) 1+ 1- 1- 34.29 14.57 1.13 25.01 18.46 5.61 -9.28 ** 3.89 ** 4.48 **

"ND" indicates that there was no stochastic dominance up to order 5
* (**) indicates statistical significance at the 95 (99) percent level of confidence



Table 5

Per cent of Children Malnourished by Asset Index Quintile for Eight African Countries
Children between 3 and 36 months of age with anthropometric z-score less than -2

HAZ
Ghana Madagascar Mali Senegal Tanzania Uganda Zambia Zimbabwe

Survey year: 1988 1993 1992 1997 1987 1995 1986 1992 1991 1996 1988 1995 1992 1997 1988 1994
First quintile 33.62 37.72 52.68 50.36 28.06 38.48 26.67 35.29 43.14 46.02 48.33 42.78 48.69 45.86 41.34 22.79
Second quintile 33.33 29.97 45.09 39.56 29.47 39.09 22.86 30.06 43.52 43.98 45.34 40.23 44.78 48.66 36.50 24.24
Third quintile 29.64 28.53 50.77 50.61 24.71 33.65 24.36 29.74 42.97 41.79 44.32 40.22 38.69 42.71 27.46 24.73
Fourth quintile 26.95 23.34 49.62 48.69 25.70 31.56 25.00 19.61 40.12 39.00 41.55 32.85 30.14 33.49 25.20 22.49
Fifth quintile 20.77 16.73 44.26 45.83 16.94 20.93 13.21 13.91 26.06 28.42 26.91 25.09 26.59 26.82 11.52 12.41
WHZ

Survey year: 1988 1993 1992 1997 1987 1995 1986 1992 1991 1996 1988 1995 1992 1997 1988 1994
First quintile 7.32 15.82 6.30 10.32 12.20 27.95 7.30 14.74 9.12 8.18 1.80 6.17 6.67 5.28 1.22 5.47
Second quintile 9.23 9.89 7.59 6.71 10.78 21.71 4.20 14.41 6.73 9.82 3.53 6.76 6.58 6.99 1.53 4.43
Third quintile 7.67 14.90 7.32 7.33 12.74 23.89 7.41 11.82 5.27 9.02 4.00 7.03 4.68 6.45 1.01 5.47
Fourth quintile 8.24 10.00 3.89 4.93 9.88 23.39 7.69 11.50 6.22 8.89 0.44 4.37 6.41 4.86 0.79 5.63
Fifth quintile 6.74 8.79 3.85 5.02 9.37 22.58 3.77 7.60 6.83 6.24 0.36 3.75 6.29 4.28 0.92 4.73




Educational Attainment of Women, Age 15-49, in Nine African Countries

Percent of women in each category

Table 6

Changes

First Year Second Year (per centage points)

No Post No Post No At Most At Most Post
Country School Primary  Secondary Secondary School Primary  Secondary Secondary School Primary Secondary Secondary
Ghana (1988, 1993) 39.7 52.8 6.6 0.9 35.0 54.7 8.7 1.6 -4.7 ** 1.9 * 2.1 ** 0.7 **
Kenya (1988, 1993) 25.1 54.4 20.1 0.3 17.9 57.6 23.9 0.6 -7.2 % 3.2 % 3.8 ** 0.3 **
Madagascar (1992, 1997) 19.6 53.8 24.7 1.9 21.2 51.9 254 15 1.6* -1.9 ** 0.7 -0.4
Mali (1987, 1995) 85.4 13.5 1.0 0.1 81.1 11.9 6.8 0.3 -4.3 ** -1.6* 5.8 ** 0.2*
Senegal (1986, 1992) 77.2 13.5 8.7 0.6 73.0 17.1 9.3 0.6 -4.2 ** 3.6 ** 0.6 0.0
Senegal (1992, 1997) 73.0 17.1 9.3 0.6 66.6 20.9 11.0 1.5 -6.4 ** 3.8 ** 1.7 * 0.9 **
Tanzania (1991, 1996) 33.8 61.4 4.6 0.2 28.5 66.0 5.3 0.0 -5.3 ** 4.6 ** 0.7 * -0.2 **
Uganda (1988, 1995) 37.8 52.3 9.7 0.2 30.6 56.0 13.3 0.2 -7.2 % 3.7 ** 3.6 ** 0.0
Zambia (1992, 1996) 16.4 59.7 221 1.8 13.3 58.9 25.0 2.8 -3.1 % -0.8 2.9 ** 1.0 **
Zimbabwe (1988, 1994) 13.5 55.9 29.7 0.9 11.1 47.3 40.0 1.6 -2.4 % -8.6 ** 10.3 ** 0.7 **

* (**) indicates statistical significance at the 95 (99) percent level of confidence



Educational Attainment of Women, Age 15-49, in Nine African Countries

Percent of women in each category

Table 7

Urban Changes
First Year Second Year (per centage points)

No Post No Post No At Most At Most Post
Country School Primary  Secondary Secondary School Primary  Secondary Secondary School Primary Secondary Secondary
Ghana (1988, 1993) 26.7 58.6 12.8 1.8 16.5 62.3 17.7 3.5 -10.2 ** 3.7* 4.9 ** 1.7 *
Kenya (1988, 1993) 12.3 46.3 40.4 1.0 8.7 45.6 435 2.3 -3.6 ** -0.7 3.1 1.3 *
Madagascar (1992, 1997) 6.1 311 54.8 8.0 10.9 36.5 475 51 4.8 ** 5.4 ** -7.3** -2.9 **
Mali (1987, 1995) 64.9 30.8 3.9 0.4 59.9 21.0 18.2 0.9 -5.0 ** -9.8 ** 14.3 ** 0.5 **
Senegal (1986, 1992) 53.8 24.8 20.0 1.3 48.0 30.4 20.3 1.3 -5.8 ** 5.6 ** 0.3 0.0
Senegal (1992, 1997) 48.0 30.4 20.3 1.3 41.9 32.9 21.9 3.3 -6.1 ** 25* 1.6 2.0 **
Tanzania (1991, 1996) 19.5 68.5 11.4 0.6 13.8 71.3 14.3 0.2 -5.7 ** 2.8 + 2.9 ** -0.4 +
Uganda (1988, 1995) 13.4 48.2 36.8 1.6 10.6 49.8 38.7 0.9 -2.8 ** 1.6 1.9 -0.7 *
Zambia (1992, 1996) 7.0 55.2 34.9 2.9 5.6 48.1 40.7 5.6 -1.4* -7.1 % 5.8 ** 2.7 **
Zimbabwe (1988, 1994) 13.5 55.9 29.7 0.9 11.1 47.3 40.0 1.6 -2.4 % -8.6 ** 10.3 ** 0.7 **
Rural Changes

First Year Second Year (per centage points)

No Post No Post No At Most At Most Post
Country School Primary  Secondary Secondary School Primary  Secondary Secondary School Primary Secondary Secondary
Ghana (1988, 1993) 46.4 49.8 3.4 0.4 46.2 50.1 3.2 0.4 -0.2 0.3 -0.2 0.0
Kenya (1988, 1993) 27.8 56.1 15.9 0.1 19.9 60.2 19.6 0.2 -7.9 ** 4.1 ** 3.7 ** 0.1
Madagascar (1992, 1997) 22.9 59.5 17.2 0.3 25.3 57.9 16.6 0.1 24* -1.6* -0.6 -0.2
Mali (1987, 1995) 92.7 7.3 0.0 0.0 90.9 7.6 1.4 0.0 -1.8* 0.3 1.4 ** 0.0
Senegal (1986, 1992) 93.5 5.7 0.8 0.0 90.9 7.5 1.5 0.1 -2.6 ** 1.8 ** 0.7 ** 0.1
Senegal (1992, 1997) 90.9 7.5 1.5 0.1 86.1 11.4 2.4 0.1 -4.8 ** 3.9 ** 0.9 ** 0.0
Tanzania (1991, 1996) 38.5 59.0 2.3 0.1 331 64.4 2.5 0.0 -5.5 ** 5.4 ** 0.1 -0.1 **
Uganda (1988, 1995) 41.0 52.9 6.2 0.0 34.1 57.0 8.8 0.1 -6.9 ** 4.1 ** 2.6 ** 0.1
Zambia (1992, 1996) 26.5 64.5 8.6 0.5 19.6 67.6 12.2 0.6 -6.9 ** 3.1 ** 3.6 ** 0.1
Zimbabwe (1988, 1994) 17.0 62.6 20.1 0.3 14.8 53.9 30.5 0.9 -2.2 % -8.7 ** 10.4 ** 0.6 **

* (**) indicates statistical significance at the 95 (99) percent level of confidence



Infant and Under-Age-Three Mortality by Asset Index Quintilefor Nine African Countries
For five-year cohorts of children born one and three years prior to the survey, respectively

Infant Mortality

Table 8

Ghana Kenya Madagascar Mali Senegal Tanzania Uganda Zambia Zimbabwe

Survey year: 1988 1993 1988 1993 1992 1997 1987 1995 1986 1992 1997 1991 1996 1988 1995 1992 1997 1988 1994

Cohort at risk: '83-'87 '88-'92 '83-'87 '88-'92 '87-'91 '92-'96 '82-'86 '90-'94 '81-'85 '87-'91 '92-'96 '86-'90 '91-'95 '83-'87 '90-'94 '87-'91 '92-'96 '83-'87 '89-'93

First quintile 120.0 89.7 78.4 89.7 121.0 127.9 1734 156.8 113.6 95.5 100.6 113.7 116.2 1411 106.7 133.7 142.6 66.4 56.9

Second quintile 101.5 82.3 65.5 56.0 106.7 114.4 180.1 140.2 132.0 107.0 94.0 112.0 103.2 1115 98.9 113.1 126.1 54.8 54.2

Third quintile 92.2 84.9 75.7 55.5 109.2 102.6 167.9 155.5 95.8 76.0 69.8 97.4 88.5 115.1 100.4 128.8 101.3 69.5 53.8

Fourth quintile 102.6 66.5 43.8 60.0 1154 80.9 133.1 130.7 97.2 60.3 71.3 87.7 99.9 117.8 87.0 95.5 120.5 39.2 66.2

Fifth quintile 74.4 47.7 54.9 454 87.7 73.2 102.0 97.7 80.6 375 47.2 75.9 66.1 103.1 73.1 74.2 102.7 375 39.4
Under-Age-Three

Mortality

Cohort at risk: '81-'85 '86-'90 '81-'85 '86-'90 '85-'89 '90-'94 '80-'84 '88-'92 '79-'83 '85-'89 '90-'94 '84-'88 '89-'93 '81-'85 '88-'92 '85-'89 '90-'94 '81-'85 '87-'91

First quintile 159.9 151.9 92.8 128.3 199.9 190.7 318.1 266.3 223.6 168.8 156.5 155.6 144.1 188.5 182.5 216.8 224.2 83.6 70.6

Second quintile 153.6 151.6 84.9 81.6 175.2 164.3 264.6 247.0 219.5 178.5 170.6 168.3 1441 163.9 154.5 198.8 219.4 97.9 75.3

Third quintile 136.7 107.7 83.2 66.9 176.4 166.5 237.1 255.6 174.6 135.6 119.5 152.4 138.0 184.5 168.1 187.4 183.9 91.6 69.8

Fourth quintile 165.7 103.1 69.9 76.9 162.1 126.2 232.8 234.1 118.1 85.1 105.6 141.3 153.3 180.6 134.3 174.9 182.6 52.6 82.9

Fifth quintile 113.3 79.9 60.3 54.4 135.1 85.3 184.4 148.5 114.4 59.7 65.6 126.6 91.2 157.6 99.7 103.4 147.3 36.0 53.2

Per thousand livebirths



Ghana: Decomposition of Changesin " Poverty" between 1988 & 1993

Table 9A

Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration
The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1988 1988 1993 Change Urban Rural Migration Interaction
PO 24.97 8.54 -16.44 ** -0.93 -14.26 -2.95 1.70
P1 0.31 0.08 -0.23 ** -0.01 -0.21 -0.04 0.03
P2 0.005 0.001 -0.004 ** 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.06 0.87 0.18 -0.10
P1 1.00 0.03 0.92 0.17 -0.12
P2 1.00 0.02 0.95 0.16 -0.13
Poverty Lineis 40th Poverty Total Intrasectoral Effects

Percentilein 1988 1991 1996 Change Urban Rural Migration Interaction
PO 39.90 26.54 -13.37 ** -1.04 -8.85 -4.40 0.92
P1 0.62 0.22 -0.40 ** -0.02 -0.35 -0.07 0.04
P2 0.014 0.004 -0.010 ** 0.00 -0.01 0.00 0.00
Share of Total Change

PO 1.00 0.08 0.66 0.33 -0.07
P1 1.00 0.05 0.87 0.19 -0.11
P2 1.00 0.03 0.92 0.17 -0.12

** Indicates significance at the 99 percent level of confidence




Kenya: Decomposition of Changesin " Poverty" between 1988 & 1993

Table 9B

Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration
The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1988 1988 1993 Change Urban Rural Migration Interaction
PO 24.89 23.16 -1.73 ** -0.15 -1.84 0.27 -0.01
P1 0.37 0.37 -0.01 0.00 -0.01 0.00 0.00
P2 0.009 0.009 0.000 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.09 1.06 -0.16 0.01
P1 1.00 0.16 1.36 -0.53 0.01
P2 1.00 -0.19 0.39 0.79 0.01
Poverty Lineis 40th Poverty Total Intrasectoral Effects

Percentilein 1988 1988 1993 Change Urban Rural Migration Interaction
PO 38.82 34.83 -3.99 ** -0.20 -4.17 0.41 -0.04
P1 0.86 0.81 -0.06 0.00 -0.06 0.01 0.00
P2 0.028 0.027 -0.001 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.05 1.04 -0.10 0.01
P1 1.00 0.07 1.09 -0.17 0.01
P2 1.00 0.13 1.26 -0.39 0.01

** Indicates significance at the 99 percent level of confidence




Table 9C

Madagascar: Decomposition of Changesin " Poverty" between 1992 & 1997
Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration
The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1992 1992 1997 Change Urban Rural Migration Interaction
PO 25.47 12.50 -12.97 ** 0.47 -12.70 -2.23 1.49
P1 0.39 0.18 -0.21 ** 0.01 -0.20 -0.03 0.02
P2 0.007 0.003 -0.004 * 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 -0.04 0.98 0.17 -0.12
P1 1.00 -0.03 0.98 0.17 -0.11
P2 1.00 -0.02 0.98 0.15 -0.11
Poverty Lineis 40th Poverty Total Intrasectoral Effects

Percentilein 1992 1992 1997 Change Urban Rural Migration Interaction
PO 36.91 31.07 -5.83 ** 1.58 -5.49 -3.26 1.34
P1 0.47 0.26 -0.22 ** 0.01 -0.21 -0.04 0.03
P2 0.009 0.004 -0.005 * 0.00 -0.01 0.00 0.00
Share of Total Change

PO 1.00 -0.27 0.94 0.56 -0.23
P1 1.00 -0.05 0.98 0.19 -0.12
P2 1.00 -0.03 0.98 0.15 -0.11

** Indicates significance at the 99 percent level of confidence




Table 9D

Mali: Decomposition of Changesin " Poverty" between 1987 & 1995

Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration
The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures
*** NOTE: Poverty line is 45th Percentile instead of 40th (otherwise PO is same for both 25th & 40th percentiles)

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1987 1987 1995 Change Urban Rural Migration Interaction
PO 23.02 16.02 -7.01 ** -0.25 -5.62 -1.51 0.37
P1 0.29 0.24 -0.05 ** 0.00 -0.03 -0.02 0.00
P2 0.004 0.004 -0.001 * 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.04 0.80 0.22 -0.05
P1 1.00 0.02 0.64 0.38 -0.04
P2 1.00 0.02 0.48 0.53 -0.03
Poverty Lineis 45th Poverty Total Intrasectoral Effects

Percentilein 1987 1987 1995 Change Urban Rural Migration Interaction
PO 43.28 30.71 -12.57 ** -0.50 -10.24 -2.50 0.66
P1 0.36 0.29 -0.07 ** 0.00 -0.05 -0.02 0.00
P2 0.006 0.005 -0.001 * 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.04 0.81 0.20 -0.05
P1 1.00 0.03 0.69 0.33 -0.05
P2 1.00 0.02 0.53 0.48 -0.04

** (*) Indicates significance at the 99 (95) percent level of confidence




Table 9E

Senegal: Decomposition of Changesin " Poverty" between 1986 & 1992, and 1992 & 1997
Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration
The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures

1986-1992

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1986 1986 1992 Change Urban Rural Migration Interaction
PO 24.58 28.80 4.21 ** -0.05 6.94 -2.03 -0.65
P1 0.36 0.56 0.20 ** 0.00 0.25 -0.03 -0.02
P2 0.007 0.013 0.006 ** 0.00 0.01 0.00 0.00
Share of Total Change

PO 1.00 -0.01 1.65 -0.48 -0.16
P1 1.00 0.01 1.26 -0.15 -0.12
P2 1.00 0.02 1.18 -0.10 -0.11
Poverty Lineis 40th Poverty Total Intrasectoral Effects

Percentilein 1986 1986 1992 Change Urban Rural Migration Interaction
PO 4434 34.34 -10.00 ** -1.57 -5.37 -3.29 0.24
P1 0.53 0.74 0.21 ** -0.01 0.29 -0.04 -0.03
P2 0.012 0.021 0.008 ** 0.00 0.01 0.00 0.00
Share of Total Change

PO 1.00 0.16 0.54 0.33 -0.02
P1 1.00 -0.04 1.37 -0.20 -0.13
P2 1.00 0.01 1.22 -0.12 -0.11
1992-1997

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1986 1992 1997 Change Urban Rural Migration Interaction
PO 28.80 24.67 -4.13 ** -0.45 -4.26 0.67 -0.09
P1 0.56 0.45 -0.11 ** -0.01 -0.11 0.01 0.00
P2 0.013 0.010 -0.003 * 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.11 1.03 -0.16 0.02
P1 1.00 0.07 1.03 -0.12 0.02
P2 1.00 0.06 1.03 -0.11 0.02
Poverty Lineis 40th Poverty Total Intrasectoral Effects

Percentilein 1986 1992 1997 Change Urban Rural Migration Interaction
PO 34.34 29.90 -4.44 ** -0.94 -4.20 0.77 -0.07
P1 0.74 0.61 -0.13 ** -0.01 -0.13 0.02 0.00
P2 0.021 0.016 -0.004 * 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.21 0.94 -0.17 0.02
P1 1.00 0.09 1.02 -0.13 0.02
P2 1.00 0.07 1.02 -0.12 0.02

** (*) Indicates significance at the 99 (95) percent level of confidence




Tanzania: Decomposition of Changesin " Poverty" between 1991 & 1996

Table 9F

Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration
The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1991 1991 1996 Change Urban Rural Migration Interaction
PO 22.60 19.13 -3.48 ** -0.39 -3.51 0.48 -0.06
P1 0.42 0.36 -0.06 -0.01 -0.06 0.01 0.00
P2 0.010 0.009 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.11 1.01 -0.14 0.02
P1 1.00 0.17 0.97 -0.15 0.01
P2 1.00 0.30 0.94 -0.23 0.00
Poverty Lineis 40th Poverty Total Intrasectoral Effects

Percentilein 1991 1991 1996 Change Urban Rural Migration Interaction
PO 39.58 33.07 -6.51 ** -1.00 -6.18 0.76 -0.08
P1 0.91 0.76 -0.15 -0.02 -0.15 0.02 0.00
P2 0.029 0.025 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.15 0.95 -0.12 0.01
P1 1.00 0.14 0.97 -0.12 0.01
P2 1.00 0.18 0.96 -0.15 0.01

** Indicates significance at the 99 percent level of confidence




Uganda: Decomposition of Changesin " Poverty" between 1988 & 1996

Table 9G

Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration
The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1988 1988 1996 Change Urban Rural Migration Interaction
PO 26.77 24.35 -2.42 ** 0.02 -1.64 -0.86 0.07
P1 0.32 0.30 -0.02 ** 0.00 -0.01 -0.01 0.00
P2 0.006 0.005 0.000 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 -0.01 0.68 0.36 -0.03
P1 1.00 -0.03 0.47 0.59 -0.03
P2 1.00 -0.04 0.66 0.42 -0.04
Poverty Lineis 40th Poverty Total Intrasectoral Effects

Percentilein 1988 1988 1996 Change Urban Rural Migration Interaction
PO 38.51 35.19 -3.32 ** 0.11 -2.30 -1.25 0.12
P1 0.54 0.51 -0.04 ** 0.00 -0.02 -0.02 0.00
P2 0.012 0.011 -0.001 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 -0.03 0.69 0.37 -0.04
P1 1.00 -0.02 0.57 0.47 -0.03
P2 1.00 -0.03 0.60 0.46 -0.03

** Indicates significance at the 99 percent level of confidence




Table 9H

Zambia: Decomposition of Changesin " Poverty" between 1992 & 1996

Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration
The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1992 1992 1996 Change Urban Rural Migration Interaction
PO 24.87 18.21 -6.66 ** -0.20 -8.59 3.28 -1.15
P1 0.41 0.25 -0.16 ** 0.00 -0.18 0.05 -0.02
P2 0.009 0.004 -0.004 ** 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.03 1.29 -0.49 0.17
P1 1.00 0.03 1.15 -0.34 0.15
P2 1.00 0.03 1.09 -0.27 0.15
Poverty Lineis 40th Poverty Total Intrasectoral Effects

Percentilein 1992 1992 1996 Change Urban Rural Migration Interaction
PO 39.93 39.32 -0.61 0.10 -5.11 5.13 -0.72
P1 1.12 0.90 -0.23 ** -0.01 -0.32 0.15 -0.04
P2 0.039 0.027 -0.013 ** 0.00 -0.02 0.01 0.00
Share of Total Change

PO 1.00 -0.16 8.40 -8.44 1.19
P1 1.00 0.03 1.43 -0.65 0.19
P2 1.00 0.03 1.22 -0.41 0.16

** (*) Indicates significance at the 99 (95) percent level of confidence




Table 9l

Zimbabwe: Decomposition of Changesin " Poverty" between 1988 & 1994

Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration
The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1988 1988 1994 Change Urban Rural Migration Interaction
PO 23.33 30.11 6.78 ** 0.26 6.12 0.32 0.08
P1 0.33 0.48 0.15 ** 0.00 0.14 0.00 0.00
P2 0.007 0.010 0.003 ** 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.04 0.90 0.05 0.01
P1 1.00 0.01 0.94 0.03 0.01
P2 1.00 0.00 0.95 0.03 0.01
Poverty Lineis 40th Poverty Total Intrasectoral Effects

Percentilein 1988 1988 1994 Change Urban Rural Migration Interaction
PO 39.74 45.53 5.79 ** 0.79 4.42 0.54 0.04
P1 0.93 1.19 0.26 ** 0.01 0.24 0.01 0.00
P2 0.029 0.040 0.011 ** 0.00 0.01 0.00 0.00
Share of Total Change

PO 1.00 0.14 0.76 0.09 0.01
P1 1.00 0.05 0.90 0.05 0.01
P2 1.00 0.02 0.93 0.04 0.01

** (*) Indicates significance at the 99 (95) percent level of confidence




Ghana: Decomposition of Changesin Asset Index Poverty between 1988 & 1993

Table 10A

Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration
The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1988 1988 1993 Change Western Central  Greater Accra Eastern Volta Ashanti Brong Ahafo Upper W, E & N Migration| Interaction
PO 24.97 854 -16.44 ** 0.14 -1.03 -0.48 -1.65 -2.08 -2.93 -3.01 -5.38 -2.34 2.33
P1 0.31 0.08 -0.23 ** 0.00 -0.02 0.00 -0.02 -0.02 -0.04 -0.05 -0.08 -0.04 0.04
P2 0.005 0.001 -0.004 ** 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 -0.01 0.06 0.03 0.10 0.13 0.18 0.18 0.33 0.14 -0.14
P1 1.00 -0.01 0.07 0.02 0.10 0.10 0.16 0.23 0.33 0.16 -0.16
P2 1.00 0.00 0.08 0.01 0.09 0.09 0.14 0.25 0.35 0.18 -0.18
Poverty Lineis40th Poverty Total Intrasectoral Effects

Percentilein 1988 1988 1993 Change Western Central  Greater Accra Eastern Volta Ashanti Brong Ahafo Upper W, E & N Migration| Interaction
PO 39.90 26.54 -13.37 ** 0.66 -1.13 -0.55 -1.43 -1.31 -1.26 -2.42 -5.84 -2.87 2.79
P1 0.62 0.22 -0.40 ** 0.00 -0.03 -0.01 -0.04 -0.04 -0.06 -0.08 -0.13 -0.06 0.06
P2 0.014 0.004 -0.010 ** 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 -0.05 0.08 0.04 0.11 0.10 0.09 0.18 0.44 0.21 -0.21
P1 1.00 -0.01 0.08 0.03 0.10 0.10 0.16 0.21 0.33 0.16 -0.15
P2 1.00 -0.01 0.08 0.02 0.10 0.10 0.15 0.23 0.33 0.16 -0.16

** |ndicates significance at the 99 percent level of confidence




Kenya: Decomposition of Changesin " Poverty" between 1988 & 1993

Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration
The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures

Table 10B

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1988 1988 1993 Change Nairobi Central Coast Eastern Nyanza  Rift Valley Western Migration Interaction
PO 24.89 23.16 -1.73 ** 0.05 -0.05 -0.25 0.78 0.92 -1.07 -2.13 0.23 -0.22
P1 0.37 0.37 -0.01 0.00 0.00 -0.01 0.01 0.01 0.00 -0.02 0.01 0.00
P2 0.009 0.009 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 -0.03 0.03 0.14 -0.45 -0.53 0.62 1.23 -0.14 0.13
P1 1.00 -0.04 -0.09 1.32 -1.27 -1.67 -0.16 311 -0.70 0.50
P2 1.00 0.01 0.40 -2.95 172 2.05 3.21 -3.80 1.22 -0.86
Poverty Lineis 40th Poverty Totd

Percentilein 1988 1988 1993 Change Nairobi Central Coast Eastern Nyanza  Rift Valley Western Migration Interaction
PO 38.82 34.83 -3.99 ** 0.04 -0.90 0.01 0.59 1.68 -2.38 -3.09 0.32 -0.27
P1 0.86 0.81 -0.06 0.00 -0.01 -0.01 0.02 0.03 -0.02 -0.07 0.01 -0.01
P2 0.028 0.027 -0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 -0.01 0.22 0.00 -0.15 -0.42 0.60 0.78 -0.08 0.07
P1 1.00 -0.02 0.10 0.23 -0.35 -0.57 0.43 121 -0.18 0.15
P2 1.00 -0.03 -0.02 0.96 -0.89 -1.21 -0.11 2.43 -0.51 0.38

** |ndicates significance at the 99 percent level of confidence




Table 10C

Madagascar: Decomposition of Changesin " Poverty" between 1992 & 1997
Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration
The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1992 1992 1997 Change Antananarivo Fianarantsoa Toamasina Mahajanga Toliary Antsirana) Migration Interaction
PO 25.47 12.50 -12.97 ** -3.17 -3.81 -0.28 -3.64 -2.04 -0.04 -0.24 0.24
P1 0.39 0.18 -0.21 ** -0.05 -0.06 0.00 -0.06 -0.03 0.00 0.00 0.00
P2 0.007 0.003 -0.004 * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.24 0.29 0.02 0.28 0.16 0.00 0.02 -0.02
P1 1.00 0.25 0.29 0.02 0.28 0.16 0.00 0.02 -0.02
P2 1.00 0.25 0.29 0.02 0.28 0.15 0.00 0.02 -0.02
Poverty Lineis 40th Poverty Total Intrasectoral Effects

Percentilein 1992 1992 1997 Change Antananarivo Fianarantsoa Toamasina Mahajanga Toliary Antsirana) Migration Interaction
PO 36.91 31.07 -5.83 ** -0.92 -1.66 -1.19 -1.03 0.09 -0.85 -0.49 0.23
P1 0.47 0.26 -0.22 ** -0.05 -0.07 -0.02 -0.05 -0.02 -0.01 -0.01 0.01
P2 0.009 0.004 -0.005 * 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.16 0.29 0.20 0.18 -0.02 0.15 0.08 -0.04
P1 1.00 0.21 0.31 0.10 0.22 0.09 0.06 0.04 -0.03
P2 1.00 0.23 0.30 0.06 0.25 0.12 0.03 0.03 -0.02

** |ndicates significance at the 99 percent level of confidence



Mali: Decomposition of Changesin " Poverty" between 1987 & 1995

Table 10D

Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration
The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures
*** NOTE: Poverty lineis 45th Percentile instead of 40th (otherwise PO is same for both 25th & 40th percentiles)

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1987 1987 1995 Change Kayes, Koulikoro Sikasso, Segou Mopti,Gao, Timbuctou Bamako Migrati on Interaction,
PO 23.02 16.02 -7.01 ** 0.05 -3.73 -2.28 -0.05 -1.55 054
P1 0.29 0.24 -0.05 ** 0.01 -0.04 0.00 0.00 -0.02 0.00
P2 0.004 0.004 -0.001 * 0.00 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 -0.01 0.53 0.32 0.01 0.22 -0.08
P1 1.00 -0.18 0.82 0.05 0.00 0.39 -0.08
P2 1.00 -0.31 110 -0.26 0.00 054 -0.08
Poverty Lineis 45th Poverty Total Intrasectoral Effects

Percentilein 1987 1987 1995 Change Kayes, Koulikoro Sikasso, Segou Mopti,Gao, Timbuctou Bamako Migrati on Interaction,
PO 43.28 30.71 -12.57 ** -2.21 -5.39 -3.28 -0.08 -2.27 0.65
P1 0.36 0.29 -0.07 ** 0.01 -0.05 -0.01 0.00 -0.02 0.01
P2 0.006 0.005 -0.001 * 0.00 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.18 0.43 0.26 0.01 0.18 -0.05
P1 1.00 -0.08 0.71 0.11 0.00 0.33 -0.07
P2 1.00 -0.26 1.01 -0.16 0.00 0.49 -0.08

** (*) Indicates significance at the 99 (95) percent level of confidence




Table 10E

Senegal: Decomposition of Changesin " Poverty" between 1986 & 1992, and 1992 & 1997

Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration

The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures

1986-1992

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1986 1986 1992 Change West Central South North East Migration Interaction
PO 24.58 28.80 4.21 ** 0.84 -1.50 154 2.72 0.11 0.50
P1 0.36 0.56 0.20 ** 0.03 0.02 0.05 0.09 0.00 0.01
P2 0.007 0.013 0.006 ** 0.00 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.20 -0.36 0.36 0.65 0.03 0.12
P1 1.00 0.15 0.10 0.23 0.45 0.00 0.07
P2 1.00 0.14 0.16 0.21 0.42 0.00 0.07
Poverty Lineis40th Poverty Total Intrasectoral Effects

Percentilein 1986 1986 1992 Change West Central South North East Migration Interaction
PO 44.34 34.34 -10.00 ** 3.09 5.10 -7.50 -8.02 -1.13 -1.55
P1 0.53 0.74 0.21 ** 0.02 0.01 0.06 0.10 0.00 0.02
P2 0.012 0.021 0.008 ** 0.00 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 -0.31 -0.51 0.75 0.80 0.11 0.15
P1 1.00 0.12 0.05 0.27 0.47 0.01 0.08
P2 1.00 0.14 0.14 0.22 0.43 0.00 0.07
1992-1997

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1986 1992 1997 Change West Central South North East Migration Interaction
PO 28.80 24.67 -4.13 ** -1.42 -1.30 0.88 -2.60 -0.33 0.65
P1 0.56 0.45 -0.11 ** -0.03 -0.04 0.03 -0.08 -0.01 0.02
P2 0.013 0.010 -0.003 * 0.00 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.34 0.32 -0.21 0.63 0.08 -0.16
P1 1.00 0.27 0.36 -0.32 0.78 0.10 -0.20
P2 1.00 0.23 0.37 -0.36 0.88 0.12 -0.23
Poverty Lineis40th Poverty Total Intrasectoral Effects

Percentilein 1986 1992 1997 Change West Central South North East Migration Interaction
PO 34.34 29.90 -4.44 ** -1.87 -1.18 143 -3.30 -0.42 0.90
P1 0.74 0.61 -0.13 ** -0.04 -0.05 0.04 -0.10 -0.01 0.03
P2 0.021 0.016 -0.004 ** 0.00 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.42 0.27 -0.32 0.74 0.10 -0.20
P1 1.00 0.30 0.35 -0.32 0.78 0.10 -0.20
P2 1.00 0.25 0.36 -0.35 0.84 0.11 -0.22

** (*) Indicates significance at the 99 (95) percent level of confidence




Table 10G

Uganda: Decomposition of Changesin " Poverty" between 1988 & 1996

Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration

The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1988 1988 1996 Change West Nile East Central West  South West Kampalad Migration Interaction
PO 26.77 24.35 -2.42 ** 0.74 -2.64 0.40 -0.92 0.11 -0.03 0.02 -0.10
P1 0.32 0.30 -0.02 ** 0.00 -0.01 0.00 -0.01 -0.01 0.00 0.00 0.00
P2 0.006 0.005 0.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 -0.30 1.09 -0.17 0.38 -0.05 0.01 -0.01 0.04
P1 1.00 -0.24 054 0.10 0.28 0.43 0.00 -0.04 -0.06
P2 1.00 -0.23 0.40 0.10 0.31 0.52 0.00 -0.08 -0.02
Poverty Lineis 40th Poverty Total Intrasectoral Effects

Percentilein 1988 1988 1996 Change West Nile East Central West  South West Kampalad Migration Interaction
PO 38.51 35.19 -3.32 ** 0.15 -1.52 -0.86 -0.21 -0.83 0.02 -0.46 0.39
P1 054 0.51 -0.04 ** 0.01 -0.02 -0.01 -0.01 -0.01 0.00 0.00 0.00
P2 0.012 0.011 -0.001 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 -0.05 0.46 0.26 0.06 0.25 -0.01 0.14 -0.12
P1 1.00 -0.14 0.50 0.13 0.19 0.37 0.00 0.03 -0.07
P2 1.00 -0.21 0.46 0.10 0.27 0.46 0.00 -0.04 -0.05

** |ndicates significance at the 99 percent level of confidence

Note: 787 observations out of the total 5506 were dropped from the 1996 data

because they represented regions not covered in the 1988 data



Zambia: Decomposition of Changesin " Poverty" between 1992 & 1996

Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration

The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures

Table 10H

Poverty Lineis 25th Poverty Total Intrasectoral Effects

Percentilein 1992 1992 1996 Change Central  Copperbelt Eastern Luapula Lusaka Northern  N-Western Southern Western Migration Interaction
PO 24.87 18.21 -6.66 ** -0.53 0.11 -1.48 -1.66 0.15 -3.02 -0.52 -0.29 -0.73 2.97 -1.67
P1 0.41 0.25 -0.16 ** -0.01 0.00 -0.04 -0.03 0.00 -0.06 -0.01 -0.01 -0.01 0.05 -0.03
P2 0.009 0.004 -0.004 ** 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 0.08 -0.02 0.22 0.25 -0.02 0.45 0.08 0.04 0.11 -0.45 0.25
P1 1.00 0.07 -0.01 0.28 0.16 0.00 0.41 0.05 0.06 0.07 -0.32 0.22
P2 1.00 0.07 0.00 0.31 0.12 0.01 0.38 0.04 0.07 0.06 -0.25 0.20
Poverty Lineis 40th Poverty Tota Intrasectoral Effects

Percentilein 1992 1992 1996 Change Central  Copperbelt Eastern Luapula Lusaka Northern  N-Western Southern Western Migration Interaction
PO 39.93 39.32 -0.61 -0.75 0.56 -0.76 -1.21 0.32 -2.01 -0.44 1.00 -0.44 4.62 -1.50
P1 112 0.90 -0.23 ** -0.02 0.01 -0.07 -0.06 0.01 -0.12 -0.02 0.00 -0.02 0.13 -0.07
P2 0.039 0.027 -0.013 ** 0.00 0.00 0.00 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 0.00
Share of Total Change

PO 1.00 1.24 -0.92 1.25 1.99 -0.53 3.30 0.72 -1.65 0.72 -7.58 2.46
P1 1.00 0.11 -0.04 0.29 0.25 -0.03 0.52 0.09 -0.01 0.11 -0.59 0.31
P2 1.00 0.08 -0.01 0.29 0.18 -0.01 0.43 0.06 0.05 0.08 -0.38 0.24

** (*) Indicates significance at the 99 (95) percent level of confidence




Zimbabwe: Decomposition of Changesin " Poverty" between 1988 & 1994
Intrasectoral Effects, Migration Effexts (population shifts) and Interaction Between Intrasectoral & Migration
The measure of poverty is the distribution of asset indexes evaluated with FGT poverty measures

Table 101

Poverty Lineis 25th

Total

Intrasectoral Effects

Poverty Mashonaland Mashonaland ~ Mashondland ~ Matabeleland Matabeleland Harrare/
Percentilein 1988 1988 1994 Change Manicaland Central East West North South Midlands Masvingo  Chitungwiza Bulawayo Migration Interaction
PO 2333 30.11 6.78 ** 1.95 0.91 161 294 -0.36 0.05 1.18 0.35 0.08 -0.05 -1.08 -0.81
P1 0.33 0.48 0.15 ** 0.003 0.002 0.003 0.005 -0.001 -0.001 0.004 0.001 0.000 0.000| -0.001 -0.002
P2 0.007 0.010 0.003 ** 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000| 0.000| 0.000|
Share of Total Change
PO 1.00 0.29 0.13 0.24 0.43 -0.05 0.01 0.17 0.05 0.01 -0.01 -0.16 -0.12
P1 1.00 0.24 0.18 0.19 0.39 -0.06 -0.05 0.26 0.05 0.00 0.00| -0.08 -0.12
P2 1.00 0.24 021 0.17 041 -0.08 -0.10 0.28 0.04 0.00 -0.01 -0.07 -0.11

Intrasectoral Effects

Poverty Lineis 40th Poverty Total Mashondand ~ Mashondland ~ Mashondand ~ Matabeleland Matabeleland Harrare/
Percentilein 1988 1988 1994 Change Manicaland Central East West North South Midlands Masvingo  Chitungwiza Bulawayo Migration Interaction
PO 39.74 4553 5.79 ** 294 0.42 1.10 273 -0.22 0.30 0.84 0.34 0.26 0.04] -2.53 -0.43
P1 0.93 1.19 0.26 ** 0.003 0.002 0.003 0.005 -0.001 -0.001 0.004 0.001 0.000 0.000| -0.001 -0.002
P2 0.029 0.040 0.011 ** 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000| 0.000| 0.000|
Share of Total Change
PO 1.00 0.51 0.07 0.19 0.47 -0.04 0.05 0.14 0.06 0.04 0.01 -0.44 -0.07
P1 1.00 0.32 0.14 0.19 0.42 -0.05 -0.02 0.20 0.06 0.01 0.00| -0.18 -0.10
P2 1.00 0.27 0.17 0.19 041 -0.06 -0.05 0.24 0.06 0.01 0.00] -0.12 -0.11

** (*) Indicates significance at the 99 (95) percent level of confidence



Ghana: 1988-1993

Variant of Datt-Ravallion Decomposition of Asset Index

Table 11A

Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1988 1993 Change Growth Redistr.| Residua
Po 24.97 8.54 -16.44 ** -24.97 22.28 -13.74
P1 0.31 0.08 -0.23 ** -0.31 0.74 -0.66
P2 0.005 0.001 -0.004 ** -0.01 0.03 -0.03
Share of Total Change

Po 100.00 15196  -13558 83.63
P1 100.00 13311  -319.39 286.28
P2 100.00 121.74  -621.19 599.45
Referenceis 2nd Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1988 1993 Change Growth Redistr.| Residua
Po 24.97 8.54 -16.44 ** -38.72 8.54 13.74
P1 0.31 0.08 -0.23 ** -0.97 0.08 0.66
P2 0.005 0.001 -0.004 ** -0.03 0.00 0.03
Share of Total Change

Po 100.00 235.58 -51.96 -83.63
P1 100.00 419.39 -3311| -286.28
P2 100.00 721.19 -21.74]  -599.45
Referenceis 1st Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1988 1993 Change Growth Redistr.| Residua
Po 39.90 26.54 -13.37 ** -39.90 10.70 15.84
P1 0.62 0.22 -0.40 ** -0.62 0.90 -0.68
P2 0.014 0.004 -0.010 ** -0.01 0.04 -0.04
Share of Total Change

Po 100.00 298.54 -80.06| -118.48
P1 100.00 156.76  -227.71 170.95
P2 100.00 13399  -404.44 370.45
Referenceis 2nd Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1988 1993 Change Growth Redistr.| Residua
Po 39.90 26.54 -13.37 ** -24.07 26.54 -15.84
P1 0.62 0.22 -0.40 ** -1.30 0.22 0.68
P2 0.014 0.004 -0.010 ** -0.05 0.00 0.04
Share of Total Change

Po 100.00 180.06  -198.54 118.48
P1 100.00 327.71 -56.76|  -170.95
P2 100.00 504.44 -33.99] -370.45




Kenya, 1988-1993

Variant of Datt-Ravallion Decomposition of Asset Index

Table 11B

Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1988 1993 Change Growth Redistr.| Residua
Po 24.89 23.16 -1.73 ** -7.18 1.02 4.43
P1 0.37 0.37 -0.01 -0.10 0.11 -0.02
P2 0.009 0.009 0.000 0.00 0.00 0.00
Share of Total Change

Po 100.00 415.12 -59.19]  -255.93
P1 100.00 1311.20 -1436.08 224.87
P2 99.99 -2354.57 3236.18| -781.62
Referenceis 2nd Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1988 1993 Change Growth Redistr.| Residua
Po 24.89 23.16 -1.73 ** -2.75 5.45 -4.43
P1 0.37 0.37 -0.01 -0.12 0.10 0.02
P2 0.009 0.009 0.000 0.00 0.00 0.00
Share of Total Change

Po 100.00 159.19 -315.12 255.93
P1 100.00 1536.08 -1211.20| -224.87
P2 99.99 -3136.19 2454.56 781.62
Referenceis 1st Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1988 1993 Change Growth Redistr.| Residua
Po 38.82 34.83 -3.99 ** -5.43 0.79 0.66
P1 0.86 0.81 -0.06 -0.18 0.13 -0.01
P2 0.028 0.027 -0.001 -0.01 0.01 0.00
Share of Total Change

Po 100.00 136.25 -19.81 -16.44
P1 100.00 318.69 -229.22 10.53
P2 100.00 956.21 -1008.73 152.52
Referenceis 2nd Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1988 1993 Change Growth Redistr.| Residua
Po 38.82 34.83 -3.99 ** -4.78 1.45 -0.66
P1 0.86 0.81 -0.06 -0.18 0.12 0.01
P2 0.028 0.027 -0.001 -0.01 0.01 0.00
Share of Total Change

Po 100.00 119.81 -36.25 16.44
P1 100.00 329.22 -218.70 -10.53
P2 100.00 1108.73 -856.21)  -152.52




Madagascar, 1992-1997
Variant of Datt-Ravallion Decomposition of Asset Index

Table 11C

Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1992 1997 Change Growth Redistr.| Residua
Po 25.47 12.50 -12.97 ** 0.00 5.44 -18.40
P1 0.39 0.18 -0.21 ** -0.03 -0.17 -0.01
P2 0.007 0.003 -0.004 * 0.00 0.00 0.00
Share of Total Change

Po 100.00 0.00 -41.92 141.92
P1 100.00 12.52 84.67 2.80
P2 100.00 18.34 90.35 -8.70
Referenceis 2nd Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1992 1997 Change Growth Redistr.| Residua
Po 25.47 12.50 -12.97 ** -18.40 -12.97 18.40
P1 0.39 0.18 -0.21 ** -0.03 -0.18 0.01
P2 0.007 0.003 -0.004 * 0.00 0.00 0.00
Share of Total Change

Po 100.00 141.92 100.00| -141.92
P1 100.00 15.33 87.48 -2.80
P2 100.00 9.65 81.66 8.70
Referenceis 1st Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1992 1997 Change Growth Redistr.| Residua
Po 36.91 31.07 -5.83 ** -2.17 -5.34 1.68
P1 0.47 0.26 -0.22 ** -0.04 -0.18 0.00
P2 0.009 0.004 -0.005 * 0.00 0.00 0.00
Share of Total Change

Po 100.00 37.25 91.54] -28.80
P1 100.00 16.85 85.11 -1.95
P2 100.00 17.84 89.25 -7.09
Referenceis 2nd Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1992 1997 Change Growth Redistr.| Residua
Po 36.91 31.07 -5.83 ** -0.49 -3.66 -1.68
P1 0.47 0.26 -0.22 ** -0.03 -0.18 0.00
P2 0.009 0.004 -0.005 * 0.00 0.00 0.00
Share of Total Change

Po 100.00 8.46 62.75 28.80
P1 100.00 14.89 83.15 1.95
P2 100.00 10.75 82.16 7.09




Mali, 1987-1995

Variant of Datt-Ravallion Decomposition of Asset Index

Table 11D

Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1987 1995 Change Growth Redistr. Residual
Po 23.02 16.02 -7.01 ** -23.02 36.01 -19.99
P1 0.29 0.24 -0.05 ** -0.29 1.05 -0.81
P2 0.004 0.004 -0.001 * 0.00 0.04 -0.03
Share of Total Change

Po 100.00 328.64 -514.03 285.39
P1 100.00 577.79 -2067.85 1590.07
P2 100.00 806.45 -6418.86 571241
Referenceis 2nd Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1987 1995 Change Growth Redistr. Residual
Po 23.02 16.02 -7.01 ** -43.02 16.02 19.99
P1 0.29 0.24 -0.05 ** -1.10 0.24 0.81
P2 0.004 0.004 -0.001 * -0.04 0.00 0.03
Share of Total Change

Po 100.00 614.03 -228.64 -285.39
P1 100.00 2167.85 -477.79 -1590.07
P2 100.00 6518.86 -706.45 -5712.41
Referenceis 1st Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1987 1995 Change Growth Redistr. Residual
Po 43.28 30.71 -12.57 ** -43.28 16.24 14.46
P1 0.36 0.29 -0.07 ** -0.36 1.07 -0.78
P2 0.006 0.005 -0.001 * -0.01 0.04 -0.03
Share of Total Change

Po 100.00 344.21 -129.19 -115.02
P1 100.00 510.05 -1501.95 1091.90
P2 100.00 733.98 -5153.31 4519.33
Referenceis 2nd Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1987 1995 Change Growth Redistr. Residual
Po 43.28 30.71 -12.57 ** -28.82 30.71 -14.46
P1 0.36 0.29 -0.07 ** -1.15 0.29 0.78
P2 0.006 0.005 -0.001 * -0.04 0.00 0.03
Share of Total Change

Po 100.00 229.19 -244.21 115.02
P1 100.00 1601.95 -410.05 -1091.90
P2 100.00 5253.31 -633.98 -4519.33




Senegal, 1986-1992 and 1992-1997

Variant of Datt-Ravallion Decomposition of Asset | ndex

Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

Referenceis 1st Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1986 1992 Change Growth Redistr. Residua
Po 24.58 28.80 4.21 ** 0.00 6.07 -1.86
P1 0.36 0.56 0.20 ** -0.02 0.22 0.00
P2 0.007 0.013 0.006 ** 0.00 0.01 0.00
Share of Total Change

Po 100.00 0.00 144.10 -44.10
P1 100.00 -9.02 110.94 -1.93
P2 100.00 -847 113.62 -5.16
Referenceis 2nd Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1986 1992 Change Growth Redistr. Residua
Po 24.58 28.80 4.21 ** -1.86 421 1.86
P1 0.36 0.56 0.20 ** -0.02 0.21 0.00
P2 0.007 0.013 0.006 ** 0.00 0.01 0.00
Share of Total Change

Po 100.00 -44.10 100.00 44.10
P1 100.00 -10.94 109.02 1.93
P2 100.00 -13.62 108.47 5.16
Referenceis 1st Survey

Poverty Lineis 40th Poverty

Percentilein 1st Survey 1986 1992 Change Growth Redistr. Residua
Po 44.34 34.34 -10.00 ** -15.74 -4.16 9.91
P1 0.53 0.74 0.21 ** -0.02 0.24 -0.01
P2 0.012 0.021 0.008 ** 0.00 0.01 0.00
Share of Total Change

Po 100.00 157.46 41.64 -99.10]
P1 100.00 -10.41 113.88 -347
P2 100.00 -8.95 112.89 -3.94
Referenceis 2nd Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1986 1992 Change Growth Redistr. Residua
Po 44.34 34.34 -10.00 ** -5.83 5.74 -9.91
P1 0.53 0.74 0.21 ** -0.03 0.23 0.01
P2 0.012 0.021 0.008 ** 0.00 0.01 0.00
Share of Total Change

Po 100.00 58.36 -57.46) 99.10
P1 100.00 -13.88 11041 347
P2 100.00 -12.89 108.95 3.9

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1992 1997 Change Growth Redistr.| Residual
Po 28.80 24.67 -4.13 ** -5.09 9.08 -8.12
P1 0.56 0.45 -0.11 ** -0.34 0.30 -0.07
P2 0.013 0.010 -0.003 * -0.01 0.01 -0.01
Share of Total Change

Po -98.00 -120.77 21540| -192.63
P1 -54.66 -171.30 152.40 -35.76]
P2 -46.15 -163.71 225.87|  -108.30
Referenceis 2nd Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1992 1997 Change Growth Redistr.| Residual
Po 28.80 24.67 -4.13 ** -13.21 0.96 8.12
P1 0.56 0.45 -0.11 ** -0.41 0.23 0.07
P2 0.013 0.010 -0.003 * -0.02 0.01 0.01
Share of Total Change

Po -98.00 -313.40 22.76 192.63
P1 -54.66 -207.06 116.64 35.76
P2 -46.15 -272.02 117.56 108.30
Referenceis 1st Survey

Poverty Lineis 40th Poverty

Percentilein 1st Survey 1992 1997 Change Growth Redistr.| Residual
Po 34.34 29.90 -4.44 * -10.29 6.49 -0.63
P1 0.74 0.61 -0.13 ** -0.38 0.35 -0.11
P2 0.021 0.016 -0.004 ** -0.01 0.02 -0.01
Share of Total Change

Po 44.42 102.98 -64.91] 6.35
P1 -62.45 -181.08 169.48 -50.86
P2 -49.89 -167.39 206.59 -89.09)
Referenceis 2nd Survey

Poverty Lineis 40th Poverty

Percentilein 1st Survey 1992 1997 Change Growth Redistr.| Residual
Po 34.34 29.90 -4.44 * -10.93 5.85 0.63
P1 0.74 0.61 -0.13 ** -0.48 0.25 0.11
P2 0.021 0.016 -0.004 ** -0.02 0.01 0.01
Share of Total Change

Po 44.42 109.33 -58.56] -6.35
P1 -62.45 -231.93 118.62 50.86,
P2 -49.89 -256.47 117.50 89.09




Table 11F

Tanzania, 1991-1996

Variant of Datt-Ravallion Decomposition of Asset Index
Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1991 1996 Change Growth Redistr. Residual
Po 22.60 19.13 -3.48 ** -4.59 8.37 -7.26
P1 0.42 0.36 -0.06 -0.22 0.23 -0.07
P2 0.010 0.009 -0.001 -0.01 0.01 0.00
Share of Total Change

Po 100.00 132.03 -240.94 208.91
P1 100.00 369.72 -386.38 116.66
P2 100.00 733.65 -1078.31 444.65
Referenceis 2nd Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1991 1996 Change Growth Redistr. Residual
Po 22.60 19.13 -3.48 ** -11.85 111 7.26
P1 0.42 0.36 -0.06 -0.28 0.16 0.07
P2 0.010 0.009 -0.001 -0.01 0.01 0.00
Share of Total Change

Po 100.00 340.94 -32.03 -208.91
P1 100.00 486.38 -269.72 -116.66
P2 100.00 1178.31 -633.65 -444.65
Referenceis 1st Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1991 1996 Change Growth Redistr. Residual
Po 39.58 33.07 -6.51 ** -8.58 -0.13 2.20
P1 0.91 0.76 -0.15 -0.38 0.25 -0.02
P2 0.029 0.025 -0.004 -0.02 0.02 -0.01
Share of Total Change

Po 100.00 131.90 1.94 -33.84
P1 100.00 251.32 -167.30 15.98
P2 100.00 391.52 -421.40 129.89
Referenceis 2nd Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1991 1996 Change Growth Redistr. Residual
Po 39.58 33.07 -6.51 ** -6.38 2.08 -2.20
P1 0.91 0.76 -0.15 -0.40 0.23 0.02
P2 0.029 0.025 -0.004 -0.02 0.01 0.01
Share of Total Change

Po 100.00 98.06 -31.90 33.84]
P1 100.00 267.30 -151.32 -15.98
P2 100.00 521.40 -291.52 -129.89




Table 11G

Uganda, 1988-1995

Variant of Datt-Ravallion Decomposition of Asset Index
Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1988 1995 Change Growth Redistr. Residual
Po 26.77 24.35 -2.42 ** -9.27 7.48 -0.62
P1 0.32 0.30 -0.02 ** -0.12 0.15 -0.04
P2 0.006 0.005 0.000 0.00 0.00 0.00
Share of Total Change

Po 100.00 383.70 -309.47 25.78
P1 100.00 672.50 -815.60 243.10
P2 100.00 562.11 -745.51 283.40

Referenceis 2nd Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1988 1995 Change Growth Redistr. Residual
Po 26.77 24.35 -2.42 ** -9.90 6.86 0.62
P1 0.32 0.30 -0.02 ** -0.17 0.10 0.04
P2 0.006 0.005 0.000 0.00 0.00 0.00
Share of Total Change

Po 100.00 409.47 -283.70 -25.78
P1 100.00 915.60 -572.50 -243.10
P2 100.00 845.51 -462.11 -283.40

Referenceis 1st Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1988 1995 Change Growth Redistr. Residual
Po 38.51 35.19 -3.32 ** -8.09 6.05 -1.28
P1 0.54 0.51 -0.04 ** -0.19 0.19 -0.04
P2 0.012 0.011 -0.001 0.00 0.01 0.00
Share of Total Change

Po 100.00 24353 -182.07 38.54]
P1 100.00 504.78 -499.86 95.08
P2 100.00 567.11 -686.35 219.24

Referenceis 2nd Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1988 1995 Change Growth Redistr. Residual
Po 38.51 35.19 -3.32 ** -9.37 4.77 1.28
P1 0.54 0.51 -0.04 ** -0.23 0.15 0.04
P2 0.012 0.011 -0.001 -0.01 0.00 0.00
Share of Total Change

Po 100.00 282.07 -143.53 -38.54
P1 100.00 599.86 -404.78 -95.08

P2 100.00 786.35 -467.11 -219.24




Table 11H

Zambia, 1992-1996

Variant of Datt-Ravallion Decomposition of Asset Index
Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1992 1996 Change Growth Redistr. Residual
Po 24.87 18.21 -6.66 ** 5.01 -8.65 -3.02
P1 0.41 0.25 -0.16 ** 0.15 -0.25 -0.06
P2 0.009 0.004 -0.004 ** 0.01 -0.01 0.00
Share of Total Change

Po 100.00 -75.16 129.86 45.29
P1 100.00 -93.69 159.16 34.53
P2 100.00 -121.20 151.09 70.11

Referenceis 2nd Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1992 1996 Change Growth Redistr. Residual
Po 24.87 18.21 -6.66 ** 1.99 -11.67 3.02
P1 0.41 0.25 -0.16 ** 0.09 -0.31 0.06
P2 0.009 0.004 -0.004 ** 0.00 -0.01 0.00
Share of Total Change

Po 100.00 -29.86 175.16 -45.29
P1 100.00 -59.16 193.69 -34.53
P2 100.00 -51.09 221.20 -70.11

Referenceis 1st Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1992 1996 Change Growth Redistr. Residual
Po 39.93 39.32 -0.61 2.98 -3.95 0.37
P1 1.12 0.90 -0.23 ** 0.22 -0.43 -0.02
P2 0.039 0.027 -0.013 ** 0.01 -0.02 0.00
Share of Total Change

Po 100.00 -489.21 649.24 -60.03
P1 100.00 -98.71 191.97 6.74
P2 100.00 -104.49 167.79 36.69

Referenceis 2nd Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1992 1996 Change Growth Redistr. Residual
Po 39.93 39.32 -0.61 3.34 -3.59 -0.37
P1 1.12 0.90 -0.23 ** 0.21 -0.45 0.02
P2 0.039 0.027 -0.013 ** 0.01 -0.03 0.00
Share of Total Change

Po 100.00 -549.24 589.21 60.03
P1 100.00 -91.97 198.71 -6.74

P2 100.00 -67.79 204.49 -36.69




Table 111

Zimbabwe 1988-1994

Variant of Datt-Ravallion Decomposition of Asset Index
Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1988 1994 Change Growth Redistr. Residual
Po 23.33 30.11 6.78 ** 8.82 -1.34 -0.70
P1 0.33 0.48 0.15 ** 0.29 -0.10 -0.04
P2 0.007 0.010 0.003 ** 0.01 0.00 0.00
Share of Total Change

Po 100.00 130.10 -19.74 -10.36,
P1 100.00 197.38 -70.55 -26.82
P2 100.00 285.58 -110.45 -75.14

Referenceis 2nd Survey

Poverty Lineis 25th Poverty

Percentilein 1st Survey 1988 1994 Change Growth Redistr. Residual
Po 23.33 30.11 6.78 ** 8.11 -2.04 0.70
P1 0.33 0.48 0.15 ** 0.25 -0.14 0.04
P2 0.007 0.010 0.003 ** 0.01 -0.01 0.00
Share of Total Change

Po 100.00 119.74 -30.10 10.36
P1 100.00 170.55 -97.38 26.82
P2 100.00 210.45 -185.58 75.14

Referenceis 1st Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1988 1994 Change Growth Redistr. Residual
Po 39.74 45.53 5.79 ** 8.92 -1.17 -1.96
P1 0.93 1.19 0.26 ** 0.45 -0.14 -0.04
P2 0.029 0.040 0.011 ** 0.02 -0.01 0.00
Share of Total Change

Po 100.00 154.01 -20.19 -33.83
P1 100.00 171.43 -54.76 -16.68
P2 100.00 208.10 -78.64 -29.46

Referenceis 2nd Survey

Poverty Lineis40th Poverty

Percentilein 1st Survey 1988 1994 Change Growth Redistr. Residual
Po 39.74 45.53 5.79 ** 6.96 -3.13 1.96
P1 0.93 1.19 0.26 ** 0.41 -0.19 0.04
P2 0.029 0.040 0.011 ** 0.02 -0.01 0.00
Share of Total Change

Po 100.00 120.19 -54.01 33.83
P1 100.00 154.76 -71.43 16.68

P2 100.00 178.64 -108.10 29.46




Ghana: Regional Decomposition of Changesin Child (Age 3-36 months)

Tablel12A

Measure of malnutrition is normalized anthropometric measures evaluated with FGT poverty measures (z=-2)

Total Change Intrasectoral Effets
HAZ 1988 1993 Change Urban Rural Migration| Interaction
Po 29.47 26.18 -3.29 + -4.49 1.38 -0.07 -0.10
P1 1.43 135 -0.08 0.65 -0.76 0.01 0.02
P2 0.121 0.125 0.004 0.00 0.01 0.00 0.00
Share of Total Change
Po 1.00 1.37 -0.42 0.02 0.03
P1 1.00 -8.07 9.35 -0.08 -0.21
P2 1.00 -0.83 1.87 -0.01 -0.03
Total Change Intrasectoral Effets
WHZ 1988 1993 Change Urban Rural Migration| Interaction
Po 8.00 11.98 3.97 + 0.52 3.46 0.00 0.00
P1 0.18 0.41 0.24 0.05 0.19 0.00 0.00
P2 0.007 0.023 0.016 0.00 0.01 0.00 0.00
Share of Total Change
Po 1.00 0.13 0.87 0.00 0.00
P1 1.00 0.20 0.80 0.00 0.00
P2 1.00 0.21 0.79 0.00 0.00




Tablel2B

Madagascar: Regional Decomposition of Changesin Child (Age 3-36 months)
Measure of malnutrition is normalized anthropometric measures evaluated with FGT poverty measures (z=-2)

Total Change Intrasectoral Effets
HAZ 1992 1997 Change Urban Rural Migration| Interaction
Po 49.27 48.57 -0.70 + 0.57 -0.98 -0.64 0.34
P1 2.73 2.83 0.11 0.04 0.09 -0.04 0.01
P2 0.240 0.260 0.020 0.00 0.02 0.00 0.00
Share of Total Change
Po 1.00 -0.81 1.39 0.91 -0.49
P1 1.00 0.37 0.88 -0.36 0.11
P2 1.00 0.19 0.98 -0.19 0.02
Total Change Intrasectoral Effets
WHZ 1992 1997 Change Urban Rural Migration| Interaction
Po 5.74 7.75 2.01 ** 0.20 2.01 -0.14 -0.06
P1 0.13 0.21 0.08 ** 0.01 0.08 0.00 0.00
P2 0.005 0.010 0.004 ** 0.00 0.00 0.00 0.00
Share of Total Change
Po 1.00 0.10 1.00 -0.07 -0.03
P1 1.00 0.09 0.96 -0.03 -0.02
P2 1.00 0.11 0.92 -0.02 -0.01




Mali: Regional Decomposition of Changesin Child (Age 3-36 months)

Table12C

Measure of malnutrition is normalized anthropometric measures evaluated with FGT poverty measures (z=-2)

Total Change Intrasectoral Effets
HAZ 1987 1995 Change Urban Rural Migration| Interaction
Po 23.97 32.95 8.98 ** 0.90 8.18 0.00 -0.09
P1 1.18 211 0.93 ** 0.12 0.82 0.00 -0.01
P2 0.106 0.218 0.112 ** 0.02 0.10 0.00 0.00
Share of Total Change
Po 1.00 0.10 0.91 0.00 -0.01
P1 1.00 0.13 0.88 0.00 -0.01
P2 1.00 0.14 0.87 0.00 -0.01
Total Change Intrasectoral Effets
WHZ 1987 1993 Change Urban Rural Migration| Interaction
Po 10.76 24.60 13.84 ** 3.60 10.24 0.00 0.00
P1 0.28 0.97 0.69 ** 0.16 0.53 0.00 0.00
P2 0.012 0.058 0.046 ** 0.01 0.04 0.00 0.00
Share of Total Change
Po 1.00 0.26 0.74 0.00 0.00
P1 1.00 0.23 0.77 0.00 0.00
P2 1.00 0.21 0.79 0.00 0.00




Table12D

Uganda: Regional Decomposition of Changesin Child (Age 3-36 months)
Measure of malnutrition is normalized anthropometric measures evaluated with FGT poverty measures (z=-2)

Total Change Intrasectoral Effets
HAZ 1988 1995 Change Urban Rural Migration| Interaction
Po 43.17 38.69 -4.48 ** -0.18 -4.03 -0.31 0.04
P1 2.48 2.09 -0.39 ** -0.02 -0.35 -0.02 0.00
P2 0.234 0.200 -0.034 ** 0.00 -0.03 0.00 0.00
Share of Total Change
Po 1.00 0.04 0.90 0.07 -0.01
P1 1.00 0.05 0.91 0.05 -0.01
P2 1.00 0.07 0.89 0.05 -0.01
Total Change Intrasectoral Effets
WHZ 1988 1995 Change Urban Rural Migration| Interaction
Po 191 5.29 3.38 ** 0.34 3.05 -0.02 0.00
P1 0.04 0.16 0.12 ** 0.01 0.11 0.00 0.00
P2 0.002 0.009 0.007 ** 0.00 0.01 0.00 0.00
Share of Total Change
Po 1.00 0.10 0.90 -0.01 0.00
P1 1.00 0.09 0.91 0.00 0.00
P2 1.00 0.08 0.92 0.00 0.00




Ghana: 1988-1993

Tablel3A

Variant of Datt-Ravallion Decomposition of Nutritional Outcomes

Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

WHZ
Poverty Lineis-2 Z-score 1988 1996 Change Growth Redistr.| Residua
Po 8.00 11.98 3.97 = -1.25 5.03 0.19
P1 0.18 0.41 0.24 ** -0.02 0.28 -0.02
P2 0.007 0.023 0.016 ** -0.001 0.019 -0.002
Share of Total Change
Po 100.00 -31.38 126.55 4.83
P1 100.00 -8.92 115.33 -6.41
P2 100.00 -5.83 115.33 -9.50
Referenceis 2nd Survey

WHZ
Poverty Lineis-2 Z-score 1988 1996 Change Growth Redistr.| Residua
Po 8.00 11.98 3.97 = -1.06 5.22 -0.19
P1 0.18 0.41 0.24 ** -0.04 0.26 0.02
P2 0.007 0.023 0.016 ** -0.003 0.017 0.002
Share of Total Change
Po 100.00 -26.55 131.38 -4.83
P1 100.00 -15.33 108.92 6.41
P2 100.00 -15.33 105.83 9.50
Referenceis 1st Survey

HAZ
Poverty Lineis-2 Z-score 1988 1996 Change Growth Redistr.| Residua
Po 29.47 26.18 -3.29 + -4.12 1.28 -0.44
P1 1.43 1.35 -0.08 -0.27 0.20 -0.01
P2 0.121 0.125 0.004 -0.025 0.033 -0.004
Share of Total Change
Po 100.00 125.38 -38.85 13.47
P1 100.00 329.05 -243.34 14.29
P2 100.00 -560.96 743.40 -82.44
Referenceis 2nd Survey

HAZ
Poverty Lineis-2 Z-score 1988 1996 Change Growth Redistr.| Residua
Po 29.47 26.18 -3.29 + -4.57 0.83 0.44
P1 1.43 1.35 -0.08 -0.28 0.19 0.01
P2 0.121 0.125 0.004 -0.029 0.030 0.004
Share of Total Change
Po 100.00 138.85 -25.38 -13.47
P1 100.00 34334  -229.05 -14.29
P2 100.00 -643.40 660.96 82.44




Madagascar, 1992-1997

Tablel3B

Variant of Datt-Ravallion Decomposition of Nutritional Outcomes

Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

WHZ
Poverty Lineis-2 Z-score 1992 1997 Change Growth Redistr.| Residua
Po 5.74 7.75 2.01 * 0.65 1.53 -0.17
P1 0.13 0.21 0.08 ** 0.01 0.06 0.00
P2 0.005 0.010 0.004 ** 0.001 0.003 0.000
Share of Total Change
Po 100.00 32.40 76.29 -8.69
P1 100.00 16.75 79.30 3.95
P2 100.00 14.07 79.15 6.78
Referenceis 2nd Survey

WHZ
Poverty Lineis-2 Z-score 1992 1997 Change Growth Redistr.| Residua
Po 5.74 7.75 2.01 * 0.48 1.36 0.17
P1 0.13 0.21 0.08 ** 0.02 0.07 0.00
P2 0.005 0.010 0.004 ** 0.001 0.004 0.000
Share of Total Change
Po 100.00 2371 67.60 8.69
P1 100.00 20.70 83.25 -3.95
P2 100.00 20.85 85.93 -6.78
Referenceis 1st Survey

HAZ
Poverty Lineis-2 Z-score 1992 1997 Change Growth Redistr.| Residua
Po 49.27 48.57 -0.70 -1.87 0.99 0.18
P1 2.73 2.83 0.11 -0.14 0.25 0.00
P2 0.240 0.260 0.020 -0.015 0.037 -0.001
Share of Total Change
Po 100.00 266.23  -140.70 -25.53
P1 100.00 -132.31 235.32 -3.02
P2 100.00 -75.38 182.43 -7.05
Referenceis 2nd Survey

HAZ
Poverty Lineis-2 Z-score 1992 1997 Change Growth Redistr.| Residua
Po 49.27 48.57 -0.70 -1.69 117 -0.18
P1 2.73 2.83 0.11 -0.14 0.25 0.00
P2 0.240 0.260 0.020 -0.017 0.036 0.001
Share of Total Change
Po 100.00 24070  -166.23 25,53
P1 100.00 -135.32 23231 3.02
P2 100.00 -82.43 175.38 7.05




Mali, 1987-1995

Table1l3C

Variant of Datt-Ravallion Decomposition of Nutritional Outcomes

Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

WHZ
Poverty Lineis-2 Z-score 1987 1995 Change Growth Redistr.| Residua
Po 10.76 24.60 13.84 ** 8.51 7.37 -2.04
P1 0.28 0.97 0.69 ** 0.24 0.33 0.11
P2 0.012 0.058 0.046 ** 0.013 0.020 0.013
Share of Total Change
Po 100.00 61.50 53.23 -14.74
P1 100.00 35.07 48.26 16.67
P2 100.00 28.64 42.70 28.66
Referenceis 2nd Survey

WHZ
Poverty Lineis-2 Z-score 1987 1995 Change Growth Redistr.| Residua
Po 10.76 24.60 13.84 ** 6.47 5.33 2.04
P1 0.28 0.97 0.69 ** 0.36 0.45 -0.11
P2 0.012 0.058 0.046 ** 0.026 0.033 -0.013
Share of Total Change
Po 100.00 46.77 38.50] 14.74
P1 100.00 51.74 64.93 -16.67
P2 100.00 57.30 71.36 -28.66)
Referenceis 1st Survey

HAZ
Poverty Lineis-2 Z-score 1987 1995 Change Growth Redistr.| Residua
Po 23.97 32.95 8.98 ** 5.37 3.55 0.06
P1 1.18 211 0.93 ** 0.39 0.49 0.05
P2 0.106 0.218 0.112 ** 0.040 0.058 0.015
Share of Total Change
Po 100.00 59.81 39.56 0.63
P1 100.00 41.72 53.30] 4.98
P2 100.00 35.24 51.49 13.27
Referenceis 2nd Survey

HAZ
Poverty Lineis-2 Z-score 1987 1995 Change Growth Redistr.| Residua
Po 23.97 32.95 8.98 ** 5.43 3.61 -0.06
P1 1.18 211 0.93 ** 0.43 0.54 -0.05
P2 0.11 0.22 0.11 ** 0.05 0.07 -0.01
Share of Total Change
Po 100.00 60.44 40.19 -0.63
P1 100.00 46.70 58.28 -4.98
P2 100.00 48.51 64.76 -13.27




Senegal, 1986-1992

Table13D

Variant of Datt-Ravallion Decomposition of Nutritional Outcomes

Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

WHZ
Poverty Lineis-2 Z-score 1986 1992 Change Growth Redistr.| Residua
Po 6.04 10.41 4.37 = 0.00 4.44 -0.07
P1 0.17 0.36 0.19 ** 0.00 0.19 0.00
P2 0.007 0.021 0.014 ** 0.000 0.015 0.000
Share of Total Change
Po 100.00 0.00 101.66 -1.66
P1 100.00 -1.86 103.21 -1.35
P2 100.00 -1.38 102.93 -1.55
Referenceis 2nd Survey

WHZ
Poverty Lineis-2 Z-score 1986 1992 Change Growth Redistr.| Residua
Po 6.04 10.41 4.37 = -0.07 4.37 0.07
P1 0.17 0.36 0.19 ** -0.01 0.19 0.00
P2 0.007 0.021 0.014 ** 0.000 0.014 0.000
Share of Total Change
Po 100.00 -1.66 100.00 1.66
P1 100.00 -321 101.86 1.35
P2 100.00 -2.93 101.38 1.55
Referenceis 1st Survey

HAZ
Poverty Lineis-2 Z-score 1986 1992 Change Growth Redistr.| Residua
Po 22.98 22.08 -0.90 -4.21 3.94 -0.63
P1 1.04 1.08 0.04 * -0.24 0.32 -0.04
P2 0.077 0.092 0.015 ** -0.021 0.043 -0.007
Share of Total Change
Po 100.00 467.76  -438.19 70.43
P1 100.00 -590.71 801.28| -110.57
P2 100.00 -139.33 284.50 -45.17
Referenceis 2nd Survey

HAZ
Poverty Lineis-2 Z-score 1986 1992 Change Growth Redistr.| Residua
Po 22.98 22.08 -0.90 -4.84 331 0.63
P1 1.04 1.08 0.04 * -0.28 0.28 0.04
P2 0.077 0.092 0.015 ** -0.028 0.036 0.007
Share of Total Change
Po 100.00 538.19  -367.76 -70.43
P1 100.00 -701.28 690.71 110.57
P2 100.00 -184.50 239.33 45.17




Tanzania, 1991-1996

Tablel3E

Variant of Datt-Ravallion Decomposition of Nutritional Outcomes
Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

WHZ
Poverty Lineis-2 Z-score 1991 1996 Change Growth Redistr.| Residua
Po 6.36 7.32 0.96 ** 0.69 0.05 0.23
P1 0.20 0.23 0.03 0.03 0.00 0.00
P2 0.012 0.012 0.001 0.002 -0.002 0.000
Share of Total Change
Po 100.00 7154 4.76 2371
P1 100.00 111.93 -14.36 244
P2 100.00 38648  -279.78 -6.70
Referenceis 2nd Survey

WHZ
Poverty Lineis-2 Z-score 1991 1996 Change Growth Redistr.| Residua
Po 6.36 7.32 0.96 ** 0.91 0.27 -0.23
P1 0.20 0.23 0.03 0.03 0.00 0.00
P2 0.012 0.012 0.001 0.002 -0.002 0.000
Share of Total Change
Po 100.00 95.24 28.46 -23.71
P1 100.00 114.36 -11.93 -2.44
P2 100.00 379.78  -286.48 6.70
Referenceis 1st Survey

HAZ
Poverty Lineis-2 Z-score 1991 1996 Change Growth Redistr.| Residua
Po 43.55 43.72 0.17 -0.33 0.17 0.33
P1 2.37 2.45 0.08 -0.02 0.10 0.00
P2 0.215 0.227 0.012 -0.002 0.015 0.000
Share of Total Change
Po 100.00 -192.89 100.00 192.89
P1 100.00 -29.09 129.43 -0.34
P2 100.00 -19.51 120.32 -0.80
Referenceis 2nd Survey

HAZ
Poverty Lineis-2 Z-score 1991 1996 Change Growth Redistr.| Residua
Po 43.55 43.72 0.17 0.00 0.50 -0.33
P1 2.37 2.45 0.08 -0.02 0.10 0.00
P2 0.215 0.227 0.012 -0.002 0.015 0.000
Share of Total Change
Po 100.00 0.00 292.89| -192.89
P1 100.00 -29.43 129.09 0.34
P2 100.00 -20.32 119.51 0.80




Uganda, 1988-1995

Tablel3F

Variant of Datt-Ravallion Decomposition of Nutritional Outcomes
Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

WHZ
Poverty Lineis-2 Z-score 1988 1995 Change Growth Redistr.| Residua
Po 191 5.29 3.38 = 1.30 154 0.54
P1 0.04 0.16 0.12 ** 0.03 0.06 0.02
P2 0.002 0.009 0.007 ** 0.001 0.003 0.002
Share of Total Change
Po 100.00 38.58 45,50 15.92
P1 100.00 27.25 52.75 20.00
P2 100.00 2181 48.24 29.94
Referenceis 2nd Survey

WHZ
Poverty Lineis-2 Z-score 1988 1995 Change Growth Redistr.| Residua
Po 191 5.29 3.38 = 1.84 2.07 -0.54
P1 0.04 0.16 0.12 ** 0.06 0.09 -0.02
P2 0.002 0.009 0.007 ** 0.003 0.005 -0.002
Share of Total Change
Po 100.00 54.50 61.42 -15.92
P1 100.00 47.25 72.75 -20.00
P2 100.00 51.76 78.19 -29.94
Referenceis 1st Survey

HAZ
Poverty Lineis-2 Z-score 1988 1995 Change Growth Redistr.| Residua
Po 43.17 38.69 -4.48 ** -4.12 -0.13 -0.23
P1 2.48 2.09 -0.39 ** -0.34 -0.04 0.00
P2 0.234 0.200 -0.034 ** -0.039 0.004 0.001
Share of Total Change
Po 100.00 92.06 2.90 5.04
P1 100.00 89.05 1141 -0.46
P2 100.00 113.81 -11.67 -2.14
Referenceis 2nd Survey

HAZ
Poverty Lineis-2 Z-score 1988 1995 Change Growth Redistr.| Residua
Po 43.17 38.69 -4.48 ** -4.35 -0.36 0.23
P1 2.48 2.09 -0.39 ** -0.34 -0.04 0.00
P2 0.234 0.200 -0.034 ** -0.038 0.005 -0.001
Share of Total Change
Po 100.00 97.10 7.94 -5.04
P1 100.00 88.59 10.95 0.46
P2 100.00 111.67 -13.81 2.14




Zambia, 1992-1996

Table1l3G

Variant of Datt-Ravallion Decomposition of Nutritional Outcomes
Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

WHZ
Poverty Lineis-2 Z-score 1992 1996 Change Growth Redistr.| Residua
Po 5.16 4.22 -0.94 ** -0.65 -0.23 -0.05
P1 0.18 0.12 -0.06 ** -0.02 -0.04 0.00
P2 0.010 0.006 -0.004 ** -0.002 -0.003 0.000
Share of Total Change
Po 100.00 69.83 24.56 5.61
P1 100.00 39.73 62.81 -2.54
P2 100.00 36.56 7137 -7.93
Referenceis 2nd Survey

WHZ
Poverty Lineis-2 Z-score 1992 1996 Change Growth Redistr.| Residua
Po 5.16 4.22 -0.94 ** -0.71 -0.28 0.05
P1 0.18 0.12 -0.06 ** -0.02 -0.04 0.00
P2 0.010 0.006 -0.004 ** -0.001 -0.003 0.000
Share of Total Change
Po 100.00 75.44 30.17 -5.61
P1 100.00 37.19 60.27 2.54
P2 100.00 28.63 63.44 7.93
Referenceis 1st Survey

HAZ
Poverty Lineis-2 Z-score 1992 1996 Change Growth Redistr.| Residua
Po 40.04 42.57 2.53 ** 151 0.90 0.12
P1 211 241 0.30 ** 0.12 0.17 0.00
P2 0.189 0.224 0.034 ** 0.013 0.020 0.001
Share of Total Change
Po 100.00 59.70 35.65 4.65
P1 100.00 41.58 57.37 1.05
P2 100.00 39.12 57.75 3.13
Referenceis 2nd Survey

HAZ
Poverty Lineis-2 Z-score 1992 1996 Change Growth Redistr.| Residua
Po 40.04 42.57 2.53 ** 1.63 1.02 -0.12
P1 211 241 0.30 ** 0.13 0.18 0.00
P2 0.189 0.224 0.034 ** 0.014 0.021 -0.001
Share of Total Change
Po 100.00 64.35 40.30] -4.65
P1 100.00 42.63 58.42 -1.05
P2 100.00 42.25 60.88 -3.13




Zimbabwe, 1988-1994

Table13H

Variant of Datt-Ravallion Decomposition of Nutritional Outcomes
Total change in poverty is decomposed into growth and redistribution components and and interaction term

Referenceis 1st Survey

WHZ
Poverty Lineis-2 Z-score 1988 1994 Change Growth Redistr.| Residua
Po 1.20 5.83 4.63 ** 2.54 1.66 0.43
P1 0.04 0.18 0.14 ** 0.06 0.03 0.05
P2 0.002 0.009 0.007 ** 0.003 0.001 0.003
Share of Total Change
Po 100.00 54.85 35.92 9.23
P1 100.00 41.07 23.37 35.56
P2 100.00 47.44 8.47 44.08
Referenceis 2nd Survey

WHZ
Poverty Lineis-2 Z-score 1988 1994 Change Growth Redistr.| Residua
Po 1.20 5.83 4.63 ** 2.97 2.09 -0.43
P1 0.04 0.18 0.14 ** 0.11 0.08 -0.05
P2 0.002 0.009 0.007 ** 0.006 0.003 -0.003
Share of Total Change
Po 100.00 64.08 45.15 -9.23
P1 100.00 76.63 58.93 -35.56,
P2 100.00 91.53 52.56 -44.08
Referenceis 1st Survey

HAZ
Poverty Lineis-2 Z-score 1988 1994 Change Growth Redistr.| Residua
Po 30.01 23.45 -6.56 ** -7.69 1.98 -0.86
P1 1.27 0.96 -0.31 ** -0.43 0.16 -0.03
P2 0.093 0.072 -0.021 ** -0.035 0.018 -0.005
Share of Total Change
Po 100.00 117.17 -30.23 13.06
P1 100.00 141.19 -50.58 9.39
P2 100.00 161.66 -83.16) 21.50
Referenceis 2nd Survey

HAZ
Poverty Lineis-2 Z-score 1988 1994 Change Growth Redistr.| Residua
Po 30.01 23.45 -6.56 ** -8.54 1.13 0.86
P1 1.27 0.96 -0.31 ** -0.46 0.13 0.03
P2 0.093 0.072 -0.021 ** -0.039 0.013 0.005
Share of Total Change
Po 100.00 130.23 -17.17 -13.06,
P1 100.00 150.58 -41.19 -9.39
P2 100.00 183.16 -61.66) -21.50




Table 14A

Estimated Parametersfor Malnutrition (height-for-age Z-scores) Modelsfor Eight African Countries

Model |
Ghana Madagascar Mali Senegal Tanzania Uganda Zambia Zimbabwe

1988 1993 1992 1997 1987 1995 1986 & 1993 Pooled 1991 1996 1988 & 1995 Pooled 1992 & 1996 Pooled 1988 & 1994 Pooled
Common Parameters
Prenatal care w/ doctor ++
Prenatal care w/ nurse ++
Child vaccinated ++
Mother received tetanus injection ++
Child gender dummy (male=1) -0.052 -0.129 -0.108 * -0.265 ** -0.130 -0.104 -0.085 + -0.153 ** -0.074 -0.170 ** -0.163 ** -0.107 **
Multiple births -0.624 ** -0.907 ** -1.192 ** -1.174 ** -0.260 -0.752 ** -1.091 ** -0.799 ** -1.096 ** -0.811 ** -0.796 ** -0.677 **
Birth Order -0.013 -0.064 + 0.013 -0.050 ** -0.043 -0.060 ** -0.019 -0.056 ** -0.011 -0.043 ** -0.012 -0.055 **
Child dummy for age 3-6 1.336 ** 1.238 *+| 1.275 *+ 1.615 *+| 0.938 ** 1.752 *+| 0.881 ** 1.238 *+ 1.390 *+| 1.329 *+ 1.389 *+ 1.070 **
Child dummy for age 7-12 0.696 ** 0.917 *+ 0.575 ** 0.750 ** 0.294 * 1.102 *+| 0.699 ** 0.588 ** 0.714 *+ 0.567 ** 0.765 ** 0.671 **
Child dummy for age 25-35 -0.240 ** -0.189 -0.067 0.060 -0.239 + -0.124 -0.126 0.020 -0.001 0.028 -0.041 0.000
No. of HH members age < 5
No. of HH girls age 5-15
No. of HH boys age 5-15
No. of HH women > age 15
No. of HH members
Household head gender (male=1)
Age of mother 0.073 0.133 *+ 0.037 0.066 + 0.055 0.061 + 0.063 + 0.057 + 0.072 + 0.014 0.061 ** 0.088 **
Squared age of mother -0.001 -0.002 * -0.001 -0.001 -0.001 -0.001 -0.001 + -0.001 + -0.001 + 0.000 -0.001 + -0.001 +
Educ. of mother -- primary 0.045 0.002 -0.034 0.096 -0.009 0.084 0.282 ** 0.103 * 0.033 -0.003 0.087 + 0.079
Educ. of mother -- post primary 0.189 0.351 * 0.038 0.350 *+ -0.390 0.034 0.478 ** 0.228 + 0.290 + 0.126 + 0.247 ** 0.221 **
Educ. of father -- primary -0.072 -0.089 -0.034 -0.162 * -0.174 0.043 0.227 * -0.025 + 0.140 * -0.052 0.018 0.131
Educ. of father -- post primary 0.178 -0.087 -0.015 -0.054 0.354 0.422 *+ 0.188 + 0.309 ** 0.356 ** 0.082 0.129 + 0.308 **
Dummy for no info on father's educ. -0.196 -0.085 -0.109 -0.194 + 0.047 0.202 + 0.031 -0.032 -0.057 -0.077 0.099 0.226 *
Mother's birthplace (urban=1) -0.048 0.025 0.047  (dropped) -0.034 0.087 0.097 0.078 + 0.241 *+ 0.021 -0.021 0.064
Flush toilet 0.329 + 0.273 0.409 * 0.269 0.767 -0.389 0.124 0.626 ** 0.656 ** 0.224 0.162 ** 0.406 **
Piped drinking water 0.075 0.157 0.018 0.188 0.216 -0.091 0.046 0.126 * 0.050 0.130 -0.036 -0.180
Urban dummy 0.086 0.224 * 0.192 + 0.100 0.346 * 0.234 *+ 0.334 ** 0.050 + 0.207 *+ 0.286 ** 0.106 + 0.111
Constant -2.359 ** -3.630 ** -2.826 ** -3.614 ** -2.165 -2.849 ** -3.021 ** -2.247 ** -2.726 ** -3.478 ** -2.070 ** -2.117 ** -3.155 ** -3.188 ** -3.439 ** -3.172 **
Number of observations 1702 1605 2532 2777 911 4087 2488 3910 3256 5867 6659 3421
R-squared 0.201 0.215 0.241 0.252 0.110 0.225 0.150 0.168 0.200 0.159 0.218 0.182

* and + indicate significance at the 95% and 90% levels of confidence, respectively



Table 14B

Estimated Parametersfor Malnutrition (height-for-age Z-scores) Modelsfor Eight African Countries

Model Il -- Household demographics included

Ghana Madagascar Mali Senegal Tanzania Uganda Zambia Zimbabwe

1988 1993 1992 1997 1987 1995 1986 & 1993 Pooled 1991 1996 1988 & 1995 Pooled 1992 & 1996 Pooled 1988 & 1994 Pooled
Common Parameters
Prenatal care w/ doctor ++
Prenatal care w/ nurse ++
Child vaccinated ++
Mother received tetanus injection ++
Child gender dummy (male=1) -0.046 -0.126 + -0.105 * -0.265 ** -0.123 -0.103 -0.083 -0.151 ** -0.077 -0.169 ** -0.164 ** -0.108 **
Multiple births -0.618 ** -0.848 ** -1.084 ** -1.153 ** -0.308 -0.762 ** -1.105 ** -0.850 ** -1.110 ** -0.820 ** -0.829 ** -0.642 **
Birth Order -0.009 -0.005 0.033 + -0.028 -0.035 -0.052 ** -0.010 -0.060 ** 0.010 -0.037 + -0.003 -0.029
Child dummy for age 3-6 1.336 ** 1.234 *+| 1.305 ** 1.614 *+| 0.926 ** 1.745 *+| 0.882 ** 1.231 *+ 1.382 *+| 1.326 ** 1.384 *+ 1.077 *
Child dummy for age 7-12 0.694 ** 0.928 *+ 0.583 ** 0.748 *+ 0.284 * 1.100 *+| 0.695 ** 0.584 ** 0.709 *+ 0.566 ** 0.765 ** 0.675 **
Child dummy for age 25-35 -0.233 ** -0.178 * -0.042 0.066 -0.233 + -0.122 + -0.121 0.017 0.001 0.034 -0.037 0.010
No. of HH members age < 5 -0.021 -0.122 + -0.098 ** -0.032 0.012 0.028 0.001 0.008 -0.021 0.003 -0.006 -0.052 *
No. of HH girls age 5-15 -0.082 + -0.039 0.007 -0.035 -0.060 -0.006 -0.033 * 0.005 + -0.075 ** 0.009 -0.027 -0.058 **
No. of HH boys age 5-15 0.072 * -0.124 ** -0.013 -0.043 -0.003 -0.015 -0.007 -0.054 ** -0.036 -0.045 -0.040 -0.022
No. of HH women > age 15 -0.036 -0.004 0.071 0.029 -0.040 0.054 0.012 -0.077 + -0.003 0.057 -0.019 0.095 **
No. of HH members 0.000 0.019 -0.012 0.000 0.012 -0.018 + -0.003 0.034 ** 0.026 * 0.004 0.020 ** 0.006
Household head gender (male=1) 0.031 0.147 + -0.114 0.017 0.036
Age of mother 0.068 0.156 ** 0.058 0.084 * 0.056 0.065 * 0.073 + 0.058 + 0.092 * 0.025 0.070 ** 0.118 **
Squared age of mother -0.001 -0.002 * -0.001 + -0.001 -0.001 -0.001 -0.001 + -0.001 + -0.001 0.000 -0.001 -0.002 **
Educ. of mother -- primary 0.033 -0.006 -0.023 0.101 -0.013 0.081 0.282 ** 0.106 * 0.032 -0.008 0.082 + 0.077
Educ. of mother -- post primary 0.161 0.342 * 0.043 0.351 *+ -0.412 0.041 0.466 ** 0.214 + 0.269 + 0.111 0.236 ** 0.194 *
Educ. of father -- primary -0.077 -0.123 -0.026 -0.167 * -0.176 0.042 0.206 * -0.020 + 0.137 * -0.057 0.017 0.129
Educ. of father -- post primary 0.179 -0.121 -0.013 -0.061 0.345 0.423 *+ 0.165 0.318 ** 0.341 *+ 0.071 0.126 + 0.295 **
Dummy for no info on father's educ. -0.212 + -0.089 -0.103 -0.184 + 0.042 0.221 * 0.028 -0.043 -0.074 -0.097 0.096 0.211 +
Mother's birthplace (urban=1) -0.049 0.037 0.053 -0.026 0.085 0.100 0.081 + 0.229 *+ 0.011 -0.023 0.065
Flush toilet 0.368 * 0.247 0.388 + 0.265 0.806 -0.390 0.127 0.653 ** 0.657 ** 0.218 0.155 ** 0.398 **
Piped drinking water 0.060 0.144 0.015 0.184 0.200 -0.079 0.051 0.136 * 0.053 0.139 -0.034 -0.190 **
Urban dummy 0.116 0.224 * 0.183 + 0.098 0.336 * 0.241 *+ 0.313 ** 0.054 + 0.212 *+ 0.278 ** 0.107 + 0.125
Constant -2.185 ** -3.789 ** -2.960 ** -3.847 ** -2.213 + -2.939 ** -3.059 ** -2.317 ** -2.799 ** -3.817 ** -2.284 ** -2.348 ** -3.323 ** -3.359 ** -3.903 ** -3.657 **
Number of observations 1702 1605 2532 2777 911 4087 2488 3910 3256 5867 6659 3421
R-squared 0.209 0.224 0.245 0.253 0.112 0.226 0.154 0.172 0.202 0.161 0.219 0.186

* and + indicate significance at the 95% and 90% levels of confidence, respectively



Table 14C

Estimated Parametersfor Malnutrition (height-for-age Z-scores) Modelsfor Eight African Countries

Model |11 -- Household demographics & non-self cluster means as proxies for endogenousinputs
Ghana Madagascar Mali Senegal Tanzania Uganda Zambia Zimbabwe

1988 1993 1992 1997 1987 1995 1986 & 1993 Pooled 1991 1996 1988 & 1995 Pooled 1992 & 1996 Pooled 1988 & 1994 Pooled
Common Parameters
Prenatal care w/ doctor ++ 0.153 -0.134 0.056 -0.069 2.268 -0.228 1.102 *+ 0.051 0.005 0.110 0.284 -0.007
Prenatal care w/ nurse ++ 0.178 0.174 -0.107 0.218 0.410 0.218 0.003 0.007 + 0.445 *+ 0.198 0.004 -0.075
Child vaccinated ++ 1.869 -0.102 0.022 -1.267 ** 0.790 *+ 0.154 0.167 0.307 -0.128 0.054 0.259
Mother received tetanus injection ++ -0.090 0.234 -0.211 + -0.053 0.007 -0.345 0.146 0.096 -0.066 -0.056 0.158 -0.180
Child gender dummy (male=1) -0.049 -0.130 * -0.107 + -0.271 ** -0.116 -0.103 -0.081 -0.148 ** -0.076 -0.169 ** -0.164 ** -0.105
Multiple births -0.608 ** -0.842 ** -1.066 ** -1.120 ** -0.294 -0.765 ** -1.109 ** -0.852 ** -1.082 ** -0.820 ** -0.830 ** -0.640 **
Birth Order -0.015 -0.005 0.033 + -0.026 -0.036 -0.054 ** -0.011 -0.060 ** 0.004 -0.038 * -0.003 -0.029
Child dummy for age 3-6 1.344 * 1.241 *+| 1.300 ** 1.610 *+| 0.931 ** 1.742 *+| 0.888 ** 1.226 ** 1.385 *+| 1.326 ** 1.383 *+ 1.083 **
Child dummy for age 7-12 0.694 ** 0.929 *+ 0.582 ** 0.751 *+ 0.294 * 1.094 *+| 0.709 ** 0.583 ** 0.715 *+ 0.565 ** 0.765 ** 0.674 **
Child dummy for age 25-35 -0.241 »* -0.192 -0.037 0.071 -0.246 + -0.023 -0.107 + 0.024 -0.004 0.031 -0.043 0.004
No. of HH members age < 5 -0.026 -0.119 -0.098 ** -0.045 0.014 0.022 0.000 0.009 -0.013 0.003 -0.006 -0.050 +
No. of HH girls age 5-15 -0.075 -0.039 0.009 -0.037 -0.060 -0.006 -0.032 + 0.005 + -0.070 0.010 -0.027 -0.059 **
No. of HH boys age 5-15 0.078 * -0.121 ** -0.011 -0.045 -0.006 -0.016 -0.006 -0.055 ** -0.031 -0.044 ~ -0.039 -0.023
No. of HH women > age 15 -0.034 -0.001 0.073 0.039 -0.043 0.051 0.010 -0.081 -0.013 0.057 -0.019 0.095 **
No. of HH members -0.003 0.017 -0.013 0.002 0.011 -0.017 + -0.003 0.034 ** 0.026 * 0.004 0.020 * 0.005
Household head gender (male=1) 0.031 0.130 + -0.113 0.019 0.035
Age of mother 0.067 0.154 *+ 0.058 0.091 * 0.058 0.069 * 0.070 + 0.054 + 0.090 * 0.025 0.070 ** 0.114 **
Squared age of mother -0.001 -0.002 * -0.001 + -0.001 -0.001 -0.001 -0.001 + 0.000 + -0.001 0.000 -0.001 -0.002 **
Educ. of mother -- primary 0.040 -0.011 -0.018 0.134 * -0.029 0.065 0.264 ** 0.107 * 0.013 -0.008 0.077 0.073
Educ. of mother -- post primary 0.180 0.326 * 0.048 0.413 *+ -0.427 0.034 0.451 ** 0.214 + 0.283 + 0.110 0.226 ** 0.187 *
Educ. of father -- primary -0.072 -0.128 -0.014 -0.149 -0.169 0.036 0.210 * -0.033 0.111 -0.057 0.015 0.135
Educ. of father -- post primary 0.181 -0.120 -0.004 -0.032 0.340 0.417 *+ 0.161 0.304 ** 0.293 * 0.073 0.123 + 0.296 **
Dummy for no info on father's educ. -0.200 -0.095 -0.094 -0.171 + 0.038 0.223 * 0.024 -0.058 -0.107 -0.099 0.090 0.214 +
Mother's birthplace (urban=1) -0.059 0.040 0.050 -0.033 0.074 0.087 0.076 + 0.209 *+ 0.011 -0.023 0.069
Flush toilet 0.351 + 0.243 0.374 + 0.311 0.886 -0.432 0.105 0.654 ** 0.606 ** 0.227 0.146 ** 0.400 **
Piped drinking water 0.037 0.162 + 0.016 0.181 0.180 -0.093 0.029 0.127 * 0.047 0.143 -0.042 -0.187
Urban dummy 0.118 0.207 * 0.196 + 0.155 * 0.195 0.200 * 0.294 ** 0.040 0.095 0.279 ** 0.096 + 0.121
Constant -4.038 ** -3.875 ** -2.837 ** -2.822 ** -2.280 * -3.493 ** -3.274 ** -2.587 ** -2.976 ** -4.203 ** -2.251 ** -2.374 ** -3.521 ** -3.520 ** -3.917 ** -3.663 **
Number of observations 1699 1605 2530 2777 911 4084 2486 3901 3247 5867 6658 3420
R-squared 0.212 0.227 0.247 0.261 0.115 0.229 0.159 0.172 0.207 0.162 0.220 0.188

* and + indicate significance at the 95% and 90% levels of confidence, respectively



Table 15A

Estimated Parametersfor Malnutrition (weight-for-height Z-scores) Modelsfor Eight African Countries

Model |
Ghana Madagascar Mali Senegal Tanzania Uganda Zambia Zimbabwe

1988 1993 1992 1997 1987 1995 1986 1992 Pooled (1991 & 1996) 1988 1995 1992 1996 1988 1994
Common Parameters
Prenatal care w/ doctor ++
Prenatal care w/ nurse ++
Child vaccinated ++
Mother received tetanus injection ++
Child gender dummy (male=1) -0.066 -0.108 + -0.099 ** -0.051 -0.072 0.012 -0.287 ** -0.083 -0.045 -0.020 -0.017 0.002 -0.055 0.015 -0.131
Multiple births -0.237 + -0.178 -0.243 + -0.344 -0.509 ** -0.212 + -0.841 + -0.313 -0.122 -0.129 -0.648 ** -0.315 ** -0.236 * -0.240 0.162
Birth Order -0.001 -0.030 0.001 -0.008 -0.008 -0.028 * -0.007 -0.022 -0.006 -0.010 -0.023 0.002 0.011 -0.002 -0.023
Child dummy for age 3-6 1.033 ** 0.654 ** 1.133 *+ 1.295 *+| 0.691 ** 0.761 ** 1.587 ** 0.594 *+ 0.935 ** 0.809 ** 0.876 ** 1.106 ** 0.889 *+ 1.204 *+ 0.776 **
Child dummy for age 7-12 0.145 * -0.047 0.238 ** 0.293 *+ 0.064 0.073 0.487 ** 0.243 *+ 0.271 ** 0.347 ** 0.112 * 0.323 ** 0.167 ** 0.526 ** 0.075
Child dummy for age 25-35 0.419 ** 0.212 *+ 0.304 ** 0.170 *+ 0.306 ** 0.470 *+ 0.094 0.115 + 0.229 ** 0.348 ** 0.351 *+ 0.287 ** 0.386 ** 0.121 + 0.107
No. of HH members age < 5
No. of HH girls age 5-15
No. of HH boys age 5-15
No. of HH women > age 15
No. of HH members
Household head gender (male=1)
Age of mother 0.017 -0.064 -0.008 -0.016 0.019 -0.008 0.015 -0.017 0.001 0.009 -0.017 0.044 0.009 -0.015 0.056
Squared age of mother 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 -0.001 0.000 0.000 -0.001
Educ. of mother -- primary -0.109 -0.003 0.071 -0.047 0.239 ** 0.212 *+ 0.242 + 0.034 0.090 ** -0.040 0.092 + -0.003 0.035 0.195 * 0.167 +
Educ. of mother -- post primary -0.230 * 0.232 0.130 + 0.106 0.158 0.148 0.148 0.200 0.209 * 0.053 0.172 * 0.148 + 0.147 + 0.281 ** 0.216 +
Educ. of father -- primary 0.068 -0.016 -0.028 0.107 + -0.052 0.162 * 0.035 0.136 0.005 0.082 0.016 -0.118 -0.019 0.190 + 0.005
Educ. of father -- post primary 0.200 ** 0.037 0.089 0.095 0.029 0.208 ** -0.003 0.239 * 0.073 0.106 0.083 -0.107 0.125 0.175 0.101
Dummy for no info on father's educ. 0.023 -0.033 -0.026 -0.008 0.247 * -0.079 -0.082 0.148 0.037 0.061 -0.003 -0.116 -0.101 0.186 -0.097
Mother's birthplace (urban=1) -0.028 -0.133 + 0.045 (dropped) -0.037 -0.019 0.336 ** 0.001 0.031 0.010 -0.114 -0.029 -0.065 |(dropped) 0.016
Flush toilet 0.053 0.254 0.013 0.307 0.952 + -0.033 0.429 + -0.036 -0.031 0.043 -0.175 0.072 0.116 + 0.331 * 0.127
Piped drinking water 0.001 -0.043 0.071 0.099 -0.314 + 0.057 -0.198 0.074 0.005 -0.140 0.019 0.012 0.019 0.065 0.001
Urban dummy -0.020 0.043 -0.052 0.119 * -0.033 0.043 0.240 -0.045 0.077 0.247 * 0.086 0.120 -0.060 -0.358 * 0.050
Constant -1.139 0.235 -0.572 -0.510 -1.214 + -1.290 ** -1.479 + -0.553 -0.646 * -0.738 * -0.589 -0.668 -1.034 + -0.760 0.006 -1.327 +
Number of observations 1820 1669 2594 2883 1445 4109 600 2094 7283 2379 3002 3165 3520 1422 2000
R-squared 0.144 0.095 0.203 0.204 0.101 0.076 0.203 0.040 0.091 0.122 0.122 0.131 0.095 0.198 0.085

* and + indicate significance at the 95% and 90% levels of confidence, repspectively



Table 15B

Estimated Parametersfor Malnutrition (weight-for-height Z-scores) Modelsfor Eight African Countries

Model Il -- Household demographics included

Ghana Madagascar Mali Senegal Tanzania Uganda Zambia Zimbabwe

1988 1993 1992 1997 1987 1995 1986 1992 Pooled (1991 & 1996) 1988 1995 1992 1996 1988 1994
Common Parameters
Prenatal care w/ doctor ++
Prenatal care w/ nurse ++
Child vaccinated ++
Mother received tetanus injection ++
Child gender dummy (male=1) -0.071 + -0.110 + -0.099 ** -0.052 -0.074 0.011 -0.282 ** -0.083 -0.045 -0.023 -0.017 0.004 -0.055 0.010 -0.138 **
Multiple births -0.261 -0.200 -0.245 + -0.333 * -0.486 * -0.226 + -0.884 + -0.306 -0.109 -0.126 -0.664 ** -0.308 * -0.265 -0.282 + 0.246
Birth Order -0.004 -0.028 0.005 0.016 -0.023 -0.025 + -0.006 -0.009 0.007 -0.018 -0.014 0.004 0.028 -0.033 0.013
Child dummy for age 3-6 1.030 ** 0.650 ** 1.132 *+ 1.289 *+| 0.698 ** 0.757 ** 1.593 ** 0.590 *+ 0.934 ** 0.810 ** 0.872 *+ 1.107 ** 0.886 ** 1.196 ** 0.796 **
Child dummy for age 7-12 0.141 * -0.051 0.236 ** 0.293 *+ 0.068 0.072 0.490 ** 0.238 *+ 0.269 ** 0.347 ** 0.113 * 0.323 ** 0.169 ** 0.517 ** 0.086
Child dummy for age 25-35 0.415 ** 0.214 *+ 0.305 ** 0.177 *+ 0.303 ** 0.472 *+ 0.098 0.112 + 0.231 ** 0.345 ** 0.353 *+ 0.288 ** 0.388 *+ 0.101 0.106
No. of HH members age < 5 0.000 0.001 -0.014 -0.027 0.020 0.012 -0.026 -0.038 * -0.018 0.011 0.009 0.004 -0.021 0.057 + -0.080 *
No. of HH girls age 5-15 0.001 0.002 -0.002 -0.042 + 0.064 ** 0.004 -0.006 -0.015 -0.032 + 0.006 -0.023 0.002 -0.046 0.054 + -0.043
No. of HH boys age 5-15 -0.015 -0.021 -0.019 -0.058 * 0.002 -0.040 ** 0.009 -0.043 -0.008 0.028 -0.028 0.008 -0.041 + 0.035 0.010
No. of HH women > age 15 -0.076 * -0.099 -0.011 0.078 + 0.002 0.001 0.008 0.000 0.029 0.012 -0.081 0.008 -0.015 -0.093 * 0.142 **
No. of HH members 0.014 0.008 0.008 0.009 -0.006 0.008 -0.002 0.017 * 0.003 -0.007 0.003 -0.012 0.017 + 0.000 -0.037 **
Household head gender (male=1) -0.072 -0.059 -0.009 0.123 + 0.002
Age of mother 0.007 -0.079 + -0.004 0.012 0.007 -0.004 0.019 -0.005 0.012 0.001 -0.017 0.041 0.019 -0.050 0.078 *
Squared age of mother 0.000 0.001 + 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 -0.001 0.000 0.001 -0.001 +
Educ. of mother -- primary -0.106 * 0.000 0.073 -0.050 0.229 ** 0.207 *+ 0.229 0.024 0.090 ** -0.037 0.092 + 0.004 0.031 0.203 ** 0.182 +
Educ. of mother -- post primary -0.227 + 0.240 0.130 + 0.095 0.171 0.136 0.125 0.170 0.199 * 0.061 0.167 * 0.160 + 0.140 + 0.311 ** 0.225 *
Educ. of father -- primary 0.064 -0.020 -0.032 0.113 * -0.041 0.159 * 0.033 0.122 0.002 0.087 0.023 -0.120 -0.021 0.192 + -0.008
Educ. of father -- post primary 0.197 * 0.043 0.085 0.095 0.047 0.204 * -0.016 0.223 + 0.065 0.114 0.091 -0.111 0.121 0.187 + 0.077
Dummy for no info on father's educ. 0.020 -0.012 -0.030 -0.023 0.256 * -0.089 -0.082 0.144 0.026 0.057 0.026 -0.094 -0.084 0.181 -0.101
Mother's birthplace (urban=1) -0.031 -0.128 + 0.045 -0.045 -0.024 0.340 ** -0.003 0.026 0.008 -0.107 -0.028 -0.066 -0.002
Flush toilet 0.049 0.240 0.013 0.284 0.921 + -0.056 0.444 + -0.025 -0.047 0.049 -0.168 0.082 0.116 + 0.325 * 0.138
Piped drinking water 0.007 -0.044 0.071 0.109 -0.308 + 0.052 -0.220 0.074 0.005 -0.141 0.009 0.004 0.013 0.082 -0.038
Urban dummy -0.017 0.055 -0.052 0.107 * -0.027 0.035 0.245 -0.053 0.074 0.251 * 0.094 0.116 -0.056 -0.351 0.019
Constant -0.945 0.527 -0.607 -1.000 * -1.060 * -1.409 ** -1.469 -0.695 -0.811 ** -0.901 *+ -0.506 -0.538 -0.948 -0.911 + 0.496 -1.482 **
Number of observations 1820 1669 2594 2883 1445 4109 600 2094 7283 2379 3002 3165 3520 1422 2000
R-squared 0.147 0.097 0.203 0.208 0.107 0.078 0.207 0.047 0.092 0.123 0.126 0.132 0.097 0.203 0.096

* and + indicate significance at the 95% and 90% levels of confidence, repspectively



Table 15C

Estimated Parametersfor Malnutrition (weight-for-height Z-scores) Modelsfor Eight African Countries

Model |11 -- Household demographics & non-self cluster means as proxies for endogenousinputs
Ghana Madagascar Mali Senegal Tanzania Uganda Zambia Zimbabwe

1988 1993 1992 1997 1987 1995 1986 1992 Pooled (1991 & 1996) 1988 1995 1992 1996 1988 1994
Common Parameters
Prenatal care w/ doctor ++ -0.422 + -0.018 -0.124 0.189 * -2.838 1.353 *+| 0.634 0.026 -0.044 -0.136 -0.049 -0.008 0.642 * -0.040 -0.101
Prenatal care w/ nurse ++ -0.056 -0.042 0.043 0.284 -0.141 -0.100 0.625 * 0.067 0.138 * -0.105 -0.060 -0.027 0.156 0.232 -0.154
Child vaccinated ++ -0.060 -0.092 -0.111 -0.008 -0.112 4.447 + 0.026 0.319 5.324 + -0.142 0.253 -0.419 -0.427 1.010
Mother received tetanus injection ++ -0.258 * -0.151 -0.036 0.272 *+ 0.367 * 0.460 *+ -0.255 -0.021 0.128 0.001 -0.083 0.019 -0.073 -0.273 0.235
Child gender dummy (male=1) -0.065 -0.110 + -0.100 ** -0.045 -0.073 0.017 -0.277 ** -0.085 -0.043 -0.022 -0.018 0.003 -0.058 0.011 -0.140 **
Multiple births -0.245 -0.198 -0.248 + -0.340 -0.484 -0.210 + -0.717 -0.307 -0.112 -0.128 -0.667 ** -0.311 -0.274 -0.274 0.243
Birth Order -0.003 -0.027 0.005 0.017 -0.020 -0.024 + -0.009 -0.009 0.007 -0.018 -0.015 0.004 0.028 -0.034 0.013
Child dummy for age 3-6 1.020 ** 0.645 *+ 1.131 *+ 1.297 *+| 0.701 ** 0.762 ** 1.588 ** 0.590 *+ 0.931 ** 0.813 ** 0.868 ** 1.105 ** 0.882 *+ 1.193 *+ 0.806 **
Child dummy for age 7-12 0.138 * -0.056 0.234 ** 0.305 *+ 0.067 0.070 0.512 ** 0.236 *+ 0.270 ** 0.350 ** 0.110 * 0.322 ** 0.164 ** 0.513 ** 0.101
Child dummy for age 25-35 0.419 ** 0.217 *+ 0.306 ** 0.133 * 0.304 ** 0.369 *+ 0.094 0.113 + 0.230 ** 0.344 ** 0.355 *+ 0.289 ** 0.390 *+ 0.091 0.039
No. of HH members age <5 -0.004 -0.002 -0.014 -0.025 0.017 0.017 -0.022 -0.038 * -0.016 0.012 0.009 0.006 -0.022 0.057 + -0.082 +
No. of HH girls age 5-15 -0.001 0.001 -0.002 -0.041 + 0.063 ** 0.003 -0.013 -0.014 -0.032 + 0.006 -0.022 0.002 -0.046 * 0.053 + -0.040
No. of HH boys age 5-15 -0.018 -0.023 -0.020 -0.056 * 0.001 -0.042 ** 0.012 -0.044 -0.008 0.029 -0.028 0.008 -0.042 + 0.035 0.009
No. of HH women > age 15 -0.073 * -0.099 -0.009 0.079 * 0.006 0.003 0.022 -0.001 0.027 0.011 -0.080 * 0.008 -0.014 -0.097 + 0.144 **
No. of HH members 0.014 0.009 0.008 0.007 -0.007 0.006 -0.005 0.017 * 0.003 -0.007 0.003 -0.013 0.017 + -0.001 -0.038 **
Household head gender (male=1) -0.076 -0.050 -0.007 0.123 + 0.004
Age of mother 0.005 -0.078 + -0.004 0.012 0.007 -0.004 0.022 -0.005 0.011 0.002 -0.017 0.040 0.020 -0.052 0.081 *
Squared age of mother 0.000 0.001 + 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 -0.001 0.000 0.001 -0.001 +
Educ. of mother -- primary -0.095 + 0.005 0.079 -0.060 0.217 ** 0.209 *+ 0.231 0.022 0.075 * -0.040 0.097 + -0.005 0.041 0.200 * 0.187 *
Educ. of mother -- post primary -0.205 + 0.248 + 0.135 * 0.077 0.176 0.114 0.135 0.172 0.187 * 0.060 0.178 * 0.151 + 0.149 + 0.307 ** 0.232 *
Educ. of father -- primary 0.084 -0.008 -0.028 0.101 + -0.046 0.153 * 0.018 0.122 -0.016 0.087 0.030 -0.124 -0.018 0.187 + -0.006
Educ. of father -- post primary 0.221 ** 0.057 0.088 0.082 0.045 0.174 * -0.034 0.222 + 0.040 0.120 + 0.101 -0.116 0.128 0.185 + 0.081
Dummy for no info on father's educ. 0.045 -0.007 -0.027 -0.036 0.249 * -0.102 -0.096 0.144 0.007 0.064 0.034 -0.102 -0.092 0.187 -0.103
Mother's birthplace (urban=1) -0.026 -0.125 + 0.041 -0.043 -0.030 0.352 ** -0.004 0.022 0.006 -0.107 -0.029 -0.072 -0.012
Flush toilet 0.039 0.246 0.016 0.281 0.891 + -0.028 0.434 + -0.025 -0.054 0.053 -0.183 0.079 0.090 0.341 * 0.169
Piped drinking water 0.032 -0.046 0.066 0.113 -0.295 + 0.039 -0.268 0.069 -0.005 -0.138 0.015 -0.002 0.010 0.076 -0.074
Urban dummy 0.032 0.079 -0.030 0.120 * -0.120 -0.044 0.120 -0.061 0.036 0.254 * 0.109 0.116 -0.055 -0.325 + 0.004
Constant -0.482 0.704 -0.465 -1.181 -1.078 * -1.532 ** -5.961 ** -0.756 -1.232 ** -1.328 ** -5.720 + -0.297 -1.144 ~ -0.619 1.024 -2.529 **
Number of observations 1817 1669 2592 2883 1444 4106 600 2091 7265 2379 3002 3164 3520 1422 1999
R-squared 0.156 0.098 0.204 0.212 0.111 0.084 0.224 0.047 0.093 0.125 0.126 0.132 0.099 0.206 0.098

* and + indicate significance at the 95% and 90% levels of confidence, repspectively



Estimated Parametersfor Reduced-Form Infant Mortality Probit Models for Nine African Countries

Table 16A

Model |
Probit: Dependent variable = kids who die before age 1 | born 1-5 years before survey to mothers age 15-39
Ghana Keny. Madagascar Mali Senegal Tanzania Uganda Zambia Zimbabwe

1988 & 1993 Pooled 1988 & 1993 Pooled 1992 1997 1987 1995 1986, 1992 & 1997 Poole(1991 & 1996 Pooled 1988 1995 1992 & 1996 Pooled 1988 1994
Common Parameters
Prenatal care w/ doctor ++
Prenatal care w/ nurse ++
Child vaccinated ++
Mother received tetanus injection ++
Child gender dummy (male=1) 0.029 ** 0.004 -0.006 0.024 *+ 0.007 0.008 0.009 * 0.010 0.016 + -0.007 0.021 ** 0.002 0.010
Multiple births 0.128 ** 0.137 ** 0.220 ** 0.133 *4| 0.165 ** 0.310 *#| 0.205 ** 0.173 ** 0.211 ** 0.246 **| 0.240 ** 0.082 ** 0.178 **
Birth Order 0.004 0.002 0.003 0.002 0.006 0.002 0.000 0.002 -0.010 ** 0.002 -0.008 ** 0.004 -0.002
No. of HH members < age 5
No. of HH girls age 5-15
No. of HH boys age 5-15
No. of HH women > age 15
No. of HH members
Household head gender (male=1)
Age of mother at child's birth -0.010 * -0.009 ** -0.022 ** -0.009 -0.036 ** -0.021 *+| -0.011 ** -0.014 ** -0.007 -0.016 **| -0.010 * -0.013 * 0.003
Squared age of mother at child's birth 0.000 + 0.000 * 0.000 ** 0.000 0.001 ** 0.000 *# 0.000 ** 0.000 ** 0.000 0.000 * 0.000 + 0.000 * 0.000
Educ. of mother -- primary 0.007 -0.007 -0.016 -0.016 -0.051 * -0.022 + -0.007 -0.016 -0.001 -0.007 0.004 -0.017 -0.006
Educ. of mother -- post primary 0.011 -0.026 ** -0.043 ** -0.039 *#| 0.080 -0.059 *+| -0.026 * -0.040 ** 0.000 -0.020 -0.010 -0.004 -0.017
Educ. of father -- primary -0.008 -0.015 * -0.031 * 0.018 -0.031 -0.027 * -0.017 + -0.004 -0.024 + 0.006 -0.017 -0.010 0.007
Educ. of father -- post primary -0.025 * -0.012 -0.035 * 0.009 -0.056 -0.036 * -0.016 -0.012 -0.032 + -0.017 -0.017 0.002 0.015
Dummy for no info on father's educ. -0.008 -0.012 -0.009 -0.004 0.020 -0.017 -0.029 ** -0.002 -0.001 -0.002 -0.039 * 0.014 -0.018
Mother's birthplace (urban=1) -0.002 0.006 -0.008 0.010 -0.033 * 0.010 + -0.003 -0.025 -0.001 0.001 -0.007
Flush toilet -0.032 -0.008 -0.028 -0.008 -0.057 0.111 -0.025 * -0.014 -0.039 0.021 -0.012 -0.008 -0.023
Piped drinking water -0.005 0.009 0.018 0.026 -0.002 -0.001 -0.008 0.013 -0.004 -0.025 0.016 -0.005 0.021 +
Urban dummy -0.005 0.002 -0.021 -0.008 -0.013 -0.033 *#| 0.006 -0.012 -0.016 0.000 0.000 -0.017 0.030
Number of observations 6030 10227 4050 4603 2435 7855 13193 8653 3789 5589 10344 2640 3144
Pseudo R-squared 0.052 0.065 0.042 0.034 0.054 0.039 0.043 0.034 0.029 0.041 0.042 0.050 0.063

* and + indicate significance at the 95% and 90% levels of confidence respectively



Estimated Parametersfor Reduced-Form Infant Mortality Probit Models for Nine African Countries

Model 11 -- Includes household demographics at date of birth
Probit: Dependent variable = kids who die before age 1 | born 1-5 years before survey to mothers age 15-39

Table 16B

Ghana Keny. Madagascar Mali Senegal Tanzania Uganda Zambia Zimbabwe

1988 & 1993 Pooled 1988 & 1993 Pooled 1992 1997 1987 1995 1986, 1992 & 1997 Poole(1991 & 1996 Pooled 1988 1995 1992 & 1996 Pooled 1988 1994
Common Parameters
Prenatal care w/ doctor ++
Prenatal care w/ nurse ++
Child vaccinated ++
Mother received tetanus injection ++
Child gender dummy (male=1) 0.026 ** 0.004 -0.005 0.025 *+| 0.008 0.010 0.009 * 0.011 0.017 + -0.007 0.019 ** 0.002 0.009
Multiple births 0.110 ** 0.104 ** 0.212 ** 0.107 *+| 0.133 * 0.308 **| 0.210 ** 0.154 ** 0.169 ** 0.217 *+| 0.221 ** 0.075 * 0.240 **
Birth Order 0.001 0.000 0.000 -0.002 -0.006 0.008 **| 0.000 -0.001 -0.014 ** 0.001 -0.013 ** 0.006 + -0.004
No. of HH members < age 5 0.018 ** 0.018 ** 0.024 ** 0.031 *#| 0.029 ** 0.004 0.002 0.027 ** 0.028 0.012 0.023 ** 0.004 -0.018
No. of HH girls age 5-15 0.005 0.003 0.006 0.015 *#| 0.029 ** 0.001 0.004 ** 0.010 ** 0.010 0.002 0.015 ** -0.002 0.007
No. of HH boys age 5-15 0.002 0.004 + 0.015 ** 0.005 0.019 ** 0.001 -0.001 0.011 ** 0.002 0.006 0.021 ** -0.001 0.000
No. of HH women > age 15 0.024 ** 0.014 ** 0.055 ** 0.045 *+| 0.006 0.041 *+| 0.010 ** 0.050 ** 0.001 -0.006 0.045 ** -0.003 0.004
No. of HH members -0.014 ** -0.011 ** -0.026 ** -0.024 *+| -0.026 ** -0.017 *+| -0.003 ** -0.025 ** -0.007 -0.003 -0.025 ** -0.006 0.007
Household head gender (male=1) 0.021 + 0.018 0.020 * 0.017 +
Age of mother at child's birth -0.013 ** -0.014 ** -0.025 ** -0.014 + -0.040 ** -0.018 *#| -0.011 ** -0.019 ** -0.011 -0.017 *+| -0.012 ** -0.013 * 0.002
Squared age of mother at child's birth 0.000 * 0.000 ** 0.000 ** 0.000 * 0.001 ** 0.000 *# 0.000 ** 0.000 ** 0.000 + 0.000 * 0.000 ** 0.000 * 0.000
Educ. of mother -- primary 0.007 -0.005 -0.013 -0.010 -0.039 * -0.024 + -0.006 -0.010 0.000 -0.007 0.004 -0.017 -0.005
Educ. of mother -- post primary 0.013 -0.022 ** -0.037 * -0.030 * 0.139 -0.057 *#| -0.025 * -0.032 ** 0.001 -0.020 -0.009 -0.004 -0.015
Educ. of father -- primary -0.006 -0.015 * -0.021 + 0.019 -0.031 -0.029 * -0.014 -0.001 -0.024 + 0.005 -0.012 -0.009 0.008
Educ. of father -- post primary -0.020 + -0.012 -0.023 0.010 -0.037 -0.028 + -0.014 -0.007 -0.032 + -0.018 -0.009 0.004 0.013
Dummy for no info on father's educ. -0.006 -0.010 0.002 0.005 0.032 -0.001 -0.030 ** 0.008 -0.001 -0.002 -0.030 * 0.016 -0.022
Mother's birthplace (urban=1) -0.001 0.005 -0.002 0.006 -0.034 *+| 0.010 0.002 -0.026 -0.001 0.000 -0.006
Flush toilet -0.027 -0.008 -0.032 -0.004 -0.076 0.131 + -0.026 * -0.013 -0.037 0.020 -0.004 -0.007 -0.023
Piped drinking water -0.006 0.009 0.011 0.032 0.010 0.003 -0.008 0.011 -0.005 -0.024 0.010 -0.006 0.024 +
Urban dummy -0.006 -0.009 -0.017 -0.006 -0.012 -0.025 * 0.002 -0.010 -0.014 0.000 -0.004 -0.017 0.030
Number of observations 6030 10227 4050 4603 2435 7855 13193 8653 3789 5589 10344 2640 3144
Pseudo R-squared 0.081 0.097 0.089 0.072 0.089 0.061 0.049 0.074 0.032 0.043 0.084 0.052 0.069

* and + indicate significance at the 95% and 90% levels of confidence respectively



Estimated Parametersfor Reduced-Form Infant Mortality Probit Models for Nine African Countries
Model 111 -- Includes household demographics at date of birth & non-self cluster means as proxies for endogenous inputs

Probit: Dependent variable = kids who die before age 1 | born 1-5 years before survey to mothers age 15-39

Table 16C

Ghana Keny. Madagascar Mali Senegal Tanzania Uganda Zambia Zimbabwe

1988 & 1993 Pooled 1988 & 1993 Pooled 1992 1997 1987 1995 1986, 1992 & 1997 Poole(1991 & 1996 Pooled 1988 1995 1992 & 1996 Pooled 1988 1994
Common Parameters
Prenatal care w/ doctor ++ -0.007 -0.020 + 0.016 0.008 0.162 0.132 -0.011 0.010 -0.065 0.052 0.021 -0.030 -0.007
Prenatal care w/ nurse ++ -0.007 -0.011 0.020 -0.053 -0.005 -0.040 0.013 0.012 -0.030 -0.071 + 0.038 * -0.021 0.041
Child vaccinated ++ -0.171 -0.248 ** -0.296 ** 0.068 0.037 -0.210 -0.343 ** -0.183 ** -2.744 -0.113 -0.195 0.833 -0.438
Mother received tetanus injection ++ -0.003 0.000 0.013 -0.021 -0.027 -0.008 -0.001 -0.058 ** -0.005 -0.034 + 0.009 -0.003
Child gender dummy (male=1) 0.027 ** 0.002 -0.003 0.014 0.005 0.007 0.009 + 0.003 0.020 * -0.005 0.017 ** 0.000 0.025 **
Multiple births 0.110 ** 0.100 ** 0.194 ** 0.151 *+| 0.140 ** 0.309 *#| 0.212 ** 0.181 ** 0.157 ** 0.232 *4| 0.220 ** 0.066 * 0.040
Birth Order -0.001 0.000 0.002 -0.004 -0.004 0.003 0.000 0.000 -0.012 + 0.000 -0.013 ** 0.006 + -0.002
No. of HH members < age 5 0.019 ** 0.017 ** 0.024 ** 0.021 *+| 0.029 ** 0.004 0.002 0.022 ** 0.028 + 0.000 0.023 ** 0.010 0.001
No. of HH girls age 5-15 0.005 0.003 0.005 0.007 0.024 ** 0.004 0.004 ** 0.005 0.010 0.004 0.015 ** -0.001 -0.001
No. of HH boys age 5-15 0.004 0.005 * 0.015 ** 0.008 0.013 * 0.002 -0.001 0.013 ** 0.001 0.005 0.020 ** 0.001 -0.012 +
No. of HH women > age 15 0.019 ** 0.014 ** 0.050 ** 0.039 *#| 0.005 0.056 **| 0.010 ** 0.045 ** 0.004 -0.009 + 0.044 *+ -0.001 -0.002
No. of HH members -0.013 ** -0.011 ** -0.024 ** -0.017 *+| -0.022 ** -0.023 *+| -0.003 ** -0.022 ** -0.008 0.000 -0.025 ** -0.007 0.011
Household head gender (male=1) 0.014 0.008 0.012 0.016 *
Age of mother at child's birth -0.008 -0.012 ** -0.025 ** -0.009 -0.038 ** -0.027 *+| -0.011 ** -0.018 ** -0.009 -0.010 -0.012 ** -0.012 * 0.014 +
Squared age of mother at child's birth 0.000 0.000 ** 0.000 ** 0.000 0.001 ** 0.000 *# 0.000 ** 0.000 ** 0.000 0.000 0.000 ** 0.000 + 0.000
Educ. of mother -- primary 0.011 0.000 0.001 -0.007 -0.037 + -0.009 -0.003 -0.001 0.002 -0.016 0.005 -0.017 + -0.014
Educ. of mother -- post primary 0.033 -0.015 * -0.025 + -0.036 * 0.139 -0.028 -0.023 + -0.027 * 0.012 -0.024 -0.009 0.000 -0.025
Educ. of father -- primary -0.004 -0.020 ** -0.011 0.015 -0.029 -0.020 -0.014 -0.002 -0.025 + 0.019 -0.010 -0.002 -0.020
Educ. of father -- post primary -0.020 -0.017 * -0.016 0.004 -0.029 -0.031 -0.014 -0.009 -0.037 * 0.014 -0.004 0.010 -0.012
Dummy for no info on father's educ. -0.009 -0.013 0.008 0.007 0.024 0.036 -0.029 ** 0.009 0.000 0.012 -0.027 + 0.012 -0.030
Mother's birthplace (urban=1) 0.001 0.005 0.000 0.003 -0.023 0.009 0.003 -0.033 -0.004 0.000 -0.010
Flush toilet -0.033 -0.007 -0.022 -0.026 -0.068 0.220 * -0.024 + -0.018 -0.045 -0.017 -0.002 -0.009 -0.005
Piped drinking water -0.006 0.010 0.014 0.084 * 0.012 0.007 -0.007 0.020 -0.003 -0.022 0.006 0.005 0.027 +
Urban dummy -0.001 -0.009 -0.012 -0.006 -0.025 -0.011 0.001 -0.009 0.002 0.006 -0.003 -0.018 0.011
Number of observations 6030 10227 4050 4603 2435 7855 13193 8653 3789 5589 10344 2640 3144
Pseudo R-squared 0.086 0.107 0.093 0.082 0.093 0.083 0.052 0.085 0.037 0.048 0.085 0.064 0.098

* and + indicate significance at the 95% and 90% levels of confidence respectively



Table 17A

Estimated Parametersfor Reduced-Form Under-Age-Three Mortality Probit Models for Nine African Countries

Model |
Probit: Dependent variable = kids who die before age 3 | born 3-5 years before survey to mothers age 15-39
Ghana Keny. Madagascar Mali Senegal Tanzania Uganda Zambia Zimbabwe

1988 & 1993 pooled 1988 1993 1992 1997 1987 & 1995 Pooled 1986, 1992 & 1997 Poolec 1991 & 1996 Pooled 1988 1995 1992 & 1996 Pooled 1988 & 1994 Pooled
Common Parameters
Prenatal care w/ doctor ++
Prenatal care w/ nurse ++
Child vaccinated ++
Mother received tetanus injection ++
Child gender dummy (male=1) 0.028 * 0.011 0.018 * -0.032 * 0.041 *+| 0.024 + -0.004 0.009 0.031 + -0.017 0.036 ** -0.001
Multiple births 0.169 ** 0.220 ** 0.023 0.230 ** 0.102 + 0.323 ** 0.201 ** 0.163 ** 0.244 *+ 0.342 *+| 0.272 ** 0.138 **
Birth Order 0.004 0.005 0.006 * 0.001 0.014 *+| 0.010 ** 0.004 0.008 * -0.008 0.012 *+| 0.003 0.007 *
No. of HH members < age 5
No. of HH girls age 5-15
No. of HH boys age 5-15
No. of HH women > age 15
No. of HH members
Household head gender (male=1)
Age of mother at child's birth -0.020 * -0.008 -0.008 -0.015 -0.013 -0.016 * -0.008 -0.015 * -0.025 * -0.037 *4| -0.013 + -0.010 +
Squared age of mother at child's birth 0.000 * 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 * 0.001 *# 0.000 0.000
Educ. of mother -- primary -0.008 -0.019 + 0.009 -0.024 -0.019 -0.048 ** -0.031 * -0.024 -0.010 0.009 0.015 0.000
Educ. of mother -- post primary -0.048 -0.009 -0.015 -0.072 ** -0.056 * -0.119 ** -0.066 ** -0.066 ** -0.032 0.028 -0.010 -0.007
Educ. of father -- primary 0.005 -0.006 -0.008 -0.041 + 0.031 -0.025 -0.017 -0.002 -0.001 -0.035 + -0.017 0.015
Educ. of father -- post primary -0.006 -0.022 -0.017 -0.054 * 0.035 -0.048 + -0.004 -0.005 -0.036 -0.085 **| -0.007 0.025
Dummy for no info on father's educ. 0.042 -0.045 ** 0.007 0.038 0.005 -0.027 -0.011 0.040 -0.049 -0.027 -0.054 + 0.030
Mother's birthplace (urban=1) -0.001 0.008 0.003 0.005 0.008 0.006 0.002 0.025 -0.012 0.004 0.013
Flush toilet -0.033 -0.018 -0.022 -0.041 -0.019 0.057 -0.059 ** -0.035 0.012 0.045 -0.048 ** -0.001
Piped drinking water 0.011 -0.006 -0.001 0.007 -0.044 -0.007 -0.007 -0.005 0.042 -0.048 0.019 0.001
Urban dummy -0.004 0.012 -0.001 0.005 -0.018 -0.009 0.001 -0.012 -0.034 0.011 0.017 -0.005
Number of observations 3054 2689 2445 2007 2340 5371 6814 4347 1821 2732 4899 2961
Pseudo R-squared 0.044 0.104 0.078 0.040 0.032 0.040 0.039 0.027 0.037 0.064 0.037 0.069

* and + indicate significance at the 95% and 90% levels of confidence respectively



Table 17B

Estimated Parametersfor Reduced-Form Under-Age-Three Mortality Probit Models for Nine African Countries
Model 11 -- Includes household demographics at date of birth
Probit: Dependent variable = kids who die before age 3 | born 3-5 years before survey to mothers age 15-39

Ghana Kenya Madagascar Mali Senegal Tanzania Uganda Zambia Zimbabwe

1988 & 1993 pooled 1988 1993 1992 1997 1987 & 1995 Pooled 1986, 1992 & 1997 Poolec 1991 & 1996 Pooled 1988 1995 1992 & 1996 Pooled 1988 & 1994 Pooled
Common Parameters
Prenatal care w/ doctor ++
Prenatal care w/ nurse ++
Child vaccinated ++
Mother received tetanus injection ++
Child gender dummy (male=1) 0.024 + 0.009 0.014 + -0.025 0.044 *+ 0.027 * -0.003 0.013 0.032 * -0.015 0.036 ** -0.002
Multiple births 0.153 ** 0.188 ** 0.005 0.237 ** 0.070 0.302 ** 0.208 ** 0.150 ** 0.352 ** 0.258 *#| 0.243 ** 0.139 **
Birth Order -0.002 0.001 0.006 + -0.006 0.010 0.017 ** 0.004 0.003 -0.012 0.009 -0.006 0.006 +
No. of HH members < age 5 0.024 ** 0.015 ** 0.017 *+| 0.047 ** 0.045 *+| 0.014 ** 0.005 * 0.046 ** -0.057 + 0.040 + 0.037 ** 0.007
No. of HH girls age 5-15 0.016 * 0.007 -0.003 0.008 0.033 *#| 0.001 0.005 * 0.020 ** 0.032 ** 0.005 0.024 ** 0.005
No. of HH boys age 5-15 0.005 0.004 0.004 0.033 ** -0.001 -0.011 + 0.000 0.015 * -0.009 0.009 0.029 ** 0.008 *
No. of HH women > age 15 0.028 ** 0.010 0.033 *#| 0.094 ** 0.075 *+| 0.052 ** 0.019 ** 0.086 ** -0.009 -0.006 0.060 ** 0.021 **
No. of HH members -0.021 ** -0.011 ** -0.012 *+| -0.043 ** -0.042 *+| -0.021 ** -0.006 ** -0.043 ** 0.025 + 0.002 -0.037 ** -0.011 **
Household head gender (male=1) 0.056 ** 0.043 * 0.050 ** 0.015 -0.011 +
Age of mother at child's birth -0.023 ** -0.012 + -0.009 + -0.023 * -0.021 * -0.015 * -0.010 + -0.023 ** -0.035 ** -0.039 *#| -0.018 * 0.000
Squared age of mother at child's birth 0.000 ** 0.000 0.000 0.000 * 0.000 + 0.000 0.000 0.000 ** 0.001 ** 0.001 *# 0.000 +
Educ. of mother -- primary -0.005 -0.017 0.006 -0.017 -0.012 -0.046 ** -0.028 * -0.015 -0.007 0.009 0.017 0.002
Educ. of mother -- post primary -0.049 + -0.005 -0.015 -0.064 * -0.047 + -0.117 ** -0.064 ** -0.056 ** -0.031 0.027 -0.003 -0.004
Educ. of father -- primary 0.008 -0.010 0.000 -0.023 0.036 + -0.029 -0.011 0.005 -0.003 -0.037 + -0.015 0.015
Educ. of father -- post primary 0.004 -0.024 -0.010 -0.033 0.042 -0.035 0.000 0.004 -0.039 -0.086 **| -0.001 0.020
Dummy for no info on father's educ. 0.041 -0.044 *» 0.019 0.062 * 0.021 -0.010 -0.013 0.054 * -0.056 -0.028 -0.046 0.024
Mother's birthplace (urban=1) 0.002 0.007 0.001 0.012 0.005 0.005 0.010 0.027 -0.014 0.001 0.010
Flush toilet -0.028 -0.015 -0.030 * -0.045 -0.004 0.063 -0.060 ** -0.029 0.005 0.035 -0.036 * 0.002
Piped drinking water 0.009 -0.005 0.001 0.002 -0.034 -0.005 -0.008 -0.005 0.034 -0.047 0.010 -0.005
Urban dummy -0.006 0.003 -0.013 0.009 -0.009 0.001 -0.002 -0.006 -0.024 0.012 0.008 -0.011
Number of observations 3054 2689 2445 2007 2340 5371 6814 4347 1821 2732 4899 2961
Pseudo R-squared 0.071 0.129 0.121 0.103 0.086 0.060 0.051 0.081 0.049 0.067 0.077 0.089

* and + indicate significance at the 95% and 90% levels of confidence respectively



Table 17C

Estimated Parametersfor Reduced-Form Under-Age-Three Mortality Probit Models for Nine African Countries

Model 111 -- Includes household demographics at date of birth & non-self cluster means as proxies for endogenous inputs
Probit: Dependent variable = kids who die before age 3 | born 3-5 years before survey to mothers age 15-39
Ghana Kenya Madagascar Mali Senegal Tanzania Uganda Zambia Zimbabwe

1988 & 1993 pooled 1988 1993 1992 & 1997 Pooled 1987 & 1995 Pooled 1986, 1992 & 1997 Poolec 1991 & 1996 Pooled 1988 1995 1992 & 1996 Pooled 1988 & 1994 Pooled
Common Parameters
Prenatal care w/ doctor ++ -0.007 -0.034 -0.032 + -0.067 0.333 -0.072 -0.067 -0.034 -0.030 0.034 -0.044
Prenatal care w/ nurse ++ -0.004 -0.021 0.011 0.020 0.066 0.023 0.020 -0.055 -0.051 0.059 + 0.000
Child vaccinated ++ -0.143 1.405 -0.186 * -0.474 *+ -0.375 * -0.474 *+ -1.132 -0.090 -0.556 * -0.143
Mother received tetanus injection ++ -0.003 0.033 -0.013 0.034 -1.348 -0.020 0.034 -0.056 -0.146 * -0.026 -0.004
Child gender dummy (male=1) 0.021 0.009 0.010 -0.020 -0.069 -0.001 -0.019 0.042 + -0.042 + 0.034 ** -0.004
Multiple births 0.221 ** 0.186 ** 0.008 0.200 ** 0.028 0.208 ** 0.199 ** 0.326 ** 0.365 **| 0.247 *» 0.095 **
Birth Order -0.011 + 0.002 0.007 * -0.002 0.115 0.003 -0.002 -0.011 0.011 -0.006 0.008 +
No. of HH members < age 5 0.021 ** 0.015 ** 0.013 *#| 0.041 ** 0.013 + 0.006 ** 0.041 ** -0.058 + 0.021 0.036 ** -0.004
No. of HH girls age 5-15 0.020 * 0.005 -0.001 0.006 0.046 ** 0.004 0.006 0.032 ** 0.003 0.025 ** 0.007
No. of HH boys age 5-15 0.008 0.004 0.003 0.028 ** 0.007 0.002 0.028 ** -0.010 0.007 0.028 ** 0.006
No. of HH women > age 15 0.022 + 0.012 + 0.031 *#| 0.078 ** 0.003 0.018 ** 0.078 ** -0.004 -0.020 + 0.059 ** 0.014 +
No. of HH members -0.019 ** -0.009 ** -0.012 *+| -0.037 ** 0.030 -0.006 ** -0.037 ** 0.026 + -0.011 -0.037 ** -0.009 **
Household head gender (male=1) 0.044 * 0.045 * 0.008
Age of mother at child's birth -0.017 -0.013 * -0.009 * -0.022 * -0.030 ** -0.010 + -0.022 * -0.037 ** -0.035 *#| -0.018 * -0.010
Squared age of mother at child's birth 0.000 + 0.000 0.000 + 0.000 + -0.031 * 0.000 0.000 0.001 ** 0.001 * 0.000 + 0.000
Educ. of mother -- primary 0.014 -0.013 0.010 0.008 0.001 + -0.021 0.008 -0.007 0.018 0.019 -0.014
Educ. of mother -- post primary -0.015 0.005 -0.009 -0.035 -0.047 -0.059 ** -0.034 -0.020 0.043 -0.004 -0.003
Educ. of father -- primary 0.012 -0.017 -0.001 -0.008 -0.036 -0.010 -0.008 -0.002 -0.009 -0.013 0.016
Educ. of father -- post primary -0.005 -0.036 * -0.012 -0.020 -0.036 0.002 -0.020 -0.042 -0.022 0.006 0.026
Dummy for no info on father's educ. 0.056 -0.044 *+ 0.011 0.064 * -0.060 -0.010 0.064 * -0.046 -0.017 -0.039 0.028
Mother's birthplace (urban=1) 0.029 + 0.008 0.001 0.055 0.005 0.007 0.020 -0.035 0.002 0.048
Flush toilet -0.064 + -0.021 -0.021 -0.019 0.015 -0.054 ** -0.018 -0.012 -0.090 -0.033 + 0.000
Piped drinking water 0.011 -0.007 0.001 0.001 0.173 + -0.005 0.002 0.027 -0.020 0.004 0.004
Urban dummy 0.012 0.009 -0.015 0.005 -0.004 -0.003 0.007 -0.013 0.042 0.013 -0.021
Number of observations 3054 2689 2445 4347 5371 6814 4347 1821 2732 4899 2961
Pseudo R-squared 0.087 0.141 0.139 0.112 0.122 0.054 0.112 0.049 0.099 0.080 0.139

* and + indicate significance at the 95% and 90% levels of confidence respectively



Table 18

Summary of Welfare Indicatorsfor Nine African Countries

Nutrition Infant and Childhood M ortality
Orders of Dominance Changesin

in Stochastic Dominanc Tests ~ Percent Malnourished (Below -2 Z) Predicted

"+ ("-") indiicates improvement (worsening) (percentage points) Predicted IMR Predicted CMR Rates of change
Country HAZ WAZ WHZ HAZ WAZ WHZ Istsrvy  2nd sivy Istsrvy  2nd svy IMR CMR
Ghana (1988, 1993) ND 3- 1- -3.29 -117 3.97 ** 108.8 68.5 150.8 120.9 -2.9 ** -25*
Kenya (1988, 1993) . . . 65.3 65.0 848 814 0.0 -03
Madagascar (1992, 1997) ND 2- 1- -0.70 0.96 2,01 ** 128.1 90.0 184.4 149.1 -2.7** -2.9 **
Mali (1987, 1995) 1- 1- 1- 898 ** 1275**  13.84 ** 1919 127.7 305.4 244.0 -3.8** -9.6/-1.4 **
Senegal (1986, 1992) 2- 2- 2- -0.90 4.86 ** 473 ** 1384 89.8 2144 1479 -4.7/-2.4 ** -6.0/-75*
Senegal (1992, 1997) 89.8 69.5 1479 1213 -2.4[-1.8 ** -75/-14*
Senegal (1986, 1997) 1384 69.5 2144 121.3
Tanzania (1991, 1996) ND 2- ND 0.17 1.40 0.96 ** 1215 88.2 1619 129.1 -24 ** =27+
Uganda (1988, 1995) 1+ 1- 1- -4.48 ** 2.85** 338 ** 1334 874 185.5 1479 -2.9 ** -2.7**
Zambia (1992, 1996) 1- ND 1+ 253 ** 0.40 -0.94 ** 871.7 1188 157.8 193.2 2702 * -3.2%*
Zimbabwe (1988, 1994) 1- 1- 1- -6.56 ** 439 ** 4.63 ** 789 579 104.9 779 -37/1.2 ** -5.4/2.7 **
"ND" indicates that there was no stochastic dominance up to order 5

Asset Index (40th percentile) Educational Attainment of Women
Orders of Dominance "Poverty" Headcount Po Percent of Women, Age 15-49

in Stochastic Dominanc Tests Changes Changes

"+ ("-") indiicates improvement (worsening) (percentage points) (percentage points)

National Urban Rural National Urban Rural No School Primary Secondary Post Sec
Ghana (1988, 1993) 1+ 1+ 1+ -13.4 ** -33*%% 129 %% -4.7 ** 19** 21 ** 0.7 **
Kenya (1988, 1993) ND ND ND -4.0 ** -11 -5.1%* S72%* 32** 3.8** 0.3 **
Madagascar (1992, 1997) 1+ 5- 1+ -58** 9.7 ** -6.6 ** 16* -19** 0.7 -04
Mali (1987, 1995) 1+ ND 1+ -126* -20 -13.6 ** -4.3 %% -16* 58 ** 0.2*
Senegal (1986, 1992) 2- 5+ 1- -10.0 ** -44**%  -104 ** -4.2** 36 ** 0.6 0.0
Senegal (1992, 1997) 1+ 1+ 1+ -4.4 ** -2.2%* -5.2** -6.4 ** 3.8** 17 ** 0.9 **
Senegal (1986, 1997) 2- 1+ 2- -14.4 ** -66** -156* -10.6 ** 74 ** 23 ** 0.9 **
Tanzania (1991, 1996) ND 1+ ND -6.5 ** -4.1** -8.2** -53** 4.6 ** 0.7* -0.2 **
Uganda (1988, 1995) 2+ ND 2+ -33** 10 -26* S72%* 3.7 ** 36 ** 0.0
Zambia (1992, 1996) 2+ 3+ 1+ -0.6 0.2 -93** -3.1%* -0.8 29 ** 10**
Zimbabwe (1988, 1994) 1- 1- 1- 58 ** 24 ** 6.6 ** -24 ** -8.6 ** 10.3 ** 0.7 **

* (**) indicates statistical significance at the 95 (99) percent level of confidence
+ indicates statistical significance at the 90 percent level of confidence



Means of Variablesin Nutrition Models for Eight African Countries

Table A1

Ghana M Mali
1988 1993 1992 1997 1987 1995 1986 1992

Mean Sd. Dev. Mean Sid. Dev. Mean Sid. Dev. Mean Sd. Dev. Mean Sd. Dev. Mean Sid. Dev. Mean Sid. Dev. Mean Sid. Dev.
HAZ -1.30 1.37 -1.21 1.44 -1.93 1.34 -1.90 1.44 -1.08 1.43 -1.33 1.65 -1.17 1.23 -1.16 1.40
WHZ -0.71 0.94 -0.69 1.20 -0.49 1.01 -0.52 113 -0.86 0.99 -1.16 1.25 -0.47 111 -0.65 1.20
NSCM Prenatal care w/ doctor 0.27 0.22 0.21 0.26 0.10 0.15 0.16 0.22 0.00 0.01 0.01 0.04 0.03 0.07 0.05 0.10
NSCM Prenatal care w/ nurse 0.57 0.24 0.37 0.28 0.12 0.21 0.04 0.10 0.21 0.25 0.21 0.25 0.27 0.23 0.71 0.27
NSCMChild vaccinated 0.99 0.03 0.87 0.14 0.76 0.16 0.88 0.12 0.86 0.12 0.99 0.02 0.80 0.16
NSCMMother received tetanus injection 0.73 0.23 0.81 0.25 0.60 0.24 0.57 0.26 0.22 0.27 0.60 0.26 0.34 0.24 0.73 0.25
Child gender dummy (male=1) 0.50 0.50 0.51 0.50 0.51 0.50 0.50 0.50 0.52 0.50 0.49 0.50 0.50 0.50 0.49 0.50
Multiple births 0.04 0.20 0.04 0.19 0.02 0.14 0.01 0.12 0.02 0.14 0.02 0.15 0.01 0.09 0.02 0.14
Birth Order 3.61 2.24 3.30 2.03 4.17 2.81 3.76 2.61 4.26 2.53 4.36 2.62 4.16 2.64 4.20 2.50
Child dummy for age 3-6 0.12 0.33 0.14 0.35 0.21 0.41 0.21 0.41 0.17 0.38 0.17 0.37 0.05 0.22 0.03 0.18
Child dummy for age 7-12 0.21 0.41 0.19 0.40 0.18 0.38 0.19 0.39 0.24 0.43 0.21 0.40 0.23 0.42 0.22 0.41
Child dummy for age 25-35 0.30 0.46 0.32 0.47 0.26 0.44 0.26 0.44 0.26 0.44 0.31 0.46 0.28 0.45 0.35 0.48
No. of HH members age < 5 2.09 112 1.78 0.86 2.10 0.93 197 0.82 2.28 114 2.67 1.72 4.99 3.34 3.46 2.27
No. of HH girls age 5-15 1.08 118 0.85 1.07 1.00 111 0.85 1.04 1.37 1.42 1.71 1.78 3.63 3.27 2.23 2.02
No. of HH boys age 5-15 1.15 1.28 0.94 117 1.01 111 0.92 1.09 1.42 1.47 1.73 1.88 3.70 3.48 2.33 221
No. of HH women > age 15 1.58 0.91 1.30 0.68 1.39 0.75 1.32 0.68 1.46 0.73 1.62 0.98 2.95 2.70 2.94 1.94
Household head gender (male=1) 0.86 0.34 0.87 0.33
Age of mother 27.85 5.96 28.01 5.98 27.40 6.38 26.71 6.27 27.80 6.29 27.76 6.33 27.92 6.34 28.31 6.28
Squared age of mother 811.09 343.18 820.62 344.72 791.51 363.23 752.67 351.66 812.36 358.33 810.51 360.29 819.32 363.73 840.87 362.63
Educ. of mother -- primary 0.54 0.50 0.56 0.50 0.59 0.49 0.57 0.50 0.15 0.35 0.11 0.31 0.14 0.34 0.14 0.35
Educ. of mother -- post primary 0.05 0.22 0.06 0.24 0.23 0.42 0.22 0.41 0.01 0.09 0.05 0.21 0.06 0.23 0.05 0.23
Educ. of father -- primary 0.48 0.50 0.48 0.50 0.45 0.50 0.49 0.50 0.09 0.29 0.09 0.28 0.06 0.23 0.08 0.28
Educ. of father -- post primary 0.15 0.36 0.18 0.39 0.23 0.42 0.23 0.42 0.03 0.18 0.08 0.28 0.08 0.28 0.08 0.28
Dummy for no info on father's educ. 0.09 0.29 0.07 0.26 0.19 0.39 0.10 0.29 0.06 0.24 0.06 0.23 0.16 0.36 0.11 0.31
Mother's birthplace (urban=1) 0.50 0.50 0.43 0.50 0.09 0.29 0.54 0.50 0.21 0.41 0.33 0.47 0.33 0.47
Flush toilet 0.03 0.17 0.04 0.21 0.02 0.12 0.01 0.10 0.00 0.05 0.01 0.08 0.07 0.25 0.09 0.29
Piped drinking water 0.25 0.44 0.30 0.46 0.15 0.36 0.03 0.18 0.03 0.16 0.15 0.36 0.12 0.32 0.43 0.50
Urban dummy 0.27 0.45 0.29 0.45 0.13 0.34 0.19 0.40 0.26 0.44 0.26 0.44 0.33 0.47 0.35 0.48

Tanzania Uganda Zambia Zimbabwe
1991 1996 1986 1995 1992 1996 1988 1994

Mean Sid. Dev. Mean Sid. Dev. Mean Sid. Dev. Mean Sid. Dev. Mean Sid. Dev. Mean Sid. Dev. Mean Sid. Dev., Mean Sid. Dev.,
HAZ -1.63 1.40 -1.61 1.50 -1.67 1.49 -1.50 1.47 -1.55 1.39 -1.59 1.47 -1.39 1.25 -1.00 1.33
WHZ -0.25 1.25 -0.39 1.22 -0.02 0.98 -0.26 1.16 -0.24 1.20 -0.21 118 0.26 1.10 -0.12 121
NSCM Prenatal care w/ doctor 0.06 0.13 0.07 0.12 0.11 0.15 0.11 0.15 0.05 0.10 0.03 0.08 0.18 0.20 0.17 0.19
NSCM Prenatal care w/ nurse 0.58 0.27 0.46 0.29 0.76 0.20 0.85 0.16 0.88 0.23 0.91 0.16 0.73 0.22 0.73 0.26
NSCMChild vaccinated 0.89 0.10 0.95 0.09 1.00 0.01 0.86 0.11 0.89 0.11 0.96 0.06 0.99 0.02 0.98 0.04
NSCMMother received tetanus injection 0.91 0.13 0.93 0.12 0.61 0.26 0.78 0.20 0.83 0.21 0.84 0.17 0.81 0.19 0.86 0.18
Child gender dummy (male=1) 0.50 0.50 0.51 0.50 0.48 0.50 0.49 0.50 0.50 0.50 0.49 0.50 0.49 0.50 0.49 0.50
Multiple births 0.03 0.16 0.03 0.16 0.03 0.16 0.03 0.16 0.03 0.17 0.03 0.18 0.03 0.17 0.03 0.17
Birth Order 3.59 2.33 3.57 2.30 4.15 2.59 3.87 2.52 3.76 2.55 3.71 2.43 3.70 2.36 3.33 2.28
Child dummy for age 3-6 0.20 0.40 0.21 0.41 0.20 0.40 0.18 0.39 0.22 0.41 0.19 0.39 0.13 0.33 0.21 0.41
Child dummy for age 7-12 0.18 0.39 0.18 0.39 0.20 0.40 0.21 0.41 0.18 0.39 0.18 0.38 0.17 0.38 0.19 0.39
Child dummy for age 25-35 0.27 0.44 0.27 0.44 0.26 0.44 0.24 0.43 0.29 0.45 0.28 0.45 0.34 0.47 0.29 0.46
No. of HH members age < 5 2.27 152 2.04 112 2.29 1.09 217 1.01 2.23 1.24 2.13 1.07 2.01 0.99 1.81 0.97
No. of HH girls age 5-15 1.10 1.28 1.02 117 1.10 1.22 1.01 1.16 117 1.35 1.06 117 1.09 117 0.97 1.19
No. of HH boys age 5-15 113 1.40 1.03 114 1.05 1.14 0.97 117 1.14 1.34 1.01 117 111 1.20 1.04 1.31
No. of HH women > age 15 1.80 1.39 1.53 0.92 1.45 0.77 1.39 0.77 1.75 1.16 1.62 1.01 1.60 0.92 1.60 0.91
Household head gender (male=1) 0.88 0.32 0.85 0.36 0.90 0.30 0.85 0.36
Age of mother 27.00 6.06 27.20 6.01 26.72 6.12 26.29 6.02 26.54 6.16 26.57 6.06 27.63 5.90 27.14 6.27
Squared age of mother 765.65 343.99 775.79 342.65 751.28 342.64 727.25 335.79 742.29 344.17 742.51 339.50 798.05 338.20 775.74 358.72
Educ. of mother -- primary 0.66 0.48 0.70 0.46 0.52 0.50 0.59 0.49 0.65 0.48 0.64 0.48 0.62 0.48 0.50 0.50
Educ. of mother -- post primary 0.03 0.17 0.04 0.19 0.08 0.28 0.12 0.32 0.21 0.41 0.22 0.42 0.21 0.41 0.38 0.49
Educ. of father -- primary 0.62 0.49 0.67 0.47 0.58 0.49 0.57 0.49 0.43 0.50 0.43 0.50 0.52 0.50 0.43 0.49
Educ. of father -- post primary 0.07 0.25 0.08 0.27 0.21 0.41 0.23 0.42 0.42 0.49 0.43 0.50 0.30 0.46 0.45 0.50
Dummy for no info on father's educ. 0.10 0.30 0.08 0.27 0.05 0.23 0.08 0.28 0.09 0.28 0.07 0.26 0.09 0.28 0.06 0.24
Mother's birthplace (urban=1) 0.13 0.34 0.14 0.35 0.06 0.23 0.09 0.28 0.44 0.50 0.44 0.50 0.19 0.39
Flush toilet 0.01 0.11 0.02 0.12 0.03 0.17 0.01 0.11 0.26 0.44 0.19 0.39 0.27 0.44 0.26 0.44
Piped drinking water 0.29 0.46 0.33 0.47 0.07 0.26 0.07 0.25 0.50 0.50 0.35 0.48 0.38 0.49 0.34 0.47
Urban dummy 0.21 0.40 0.18 0.38 0.10 0.30 0.12 0.33 0.48 0.50 0.39 0.49 0.24 0.43 0.27 0.44




